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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 

mation that can be applied in managing 
farms and woodlands; in selecting sites 
for roads, ponds, buildings, and other 
structures; and in judging the suitability 
of tracts of land for farming, industry, 
and recreation. 


Locating Soils 


All the soils of Charlevoix County are 
shown. on the detailed map at the back of 
this publication. This map consists of 
many sheets made from aerial photo- 
graphs. Each sheet is numbered to cor- 
respond with a number on the Index to 
Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area, if there is enough 
room; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the county in alphabetical 
order by map symbol and gives the capabil- 
ity classification of each. It also shows the 
page where each soil is described and. the 
page for the woodland suitability group 
and capability unit in which the soil has 
been placed. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 
developed by using the soil map and the 
information in the text. Translucent mate- 
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rial can be used as an overlay over the soil 
map and colored to show soils that have the 
same limitation or suitability. For exam- 
ple, soils that have a slight limitation for 
a given use can be colored green, those with 
a moderate limitation can be colored yel- 
low, and those with a severe limitation can 
be colored red. 

Farmers and those who work with farm- 
ers can learn about use and management of 
the soils from the soil descriptions and 
from the discussions of the aapability units 
and woodland suitability groups. 

Foresters and others can refer to the sub- 
section “Woodland,” where the soils of the 
county are grouped according to their suit- 
ability for trees. 

Game managers, sportsmen, and others 
can find information about soils and wild- 
life in the subsection “Wildlife.” 

Community planners and others can read 
about soil properties that, affect the choice 
of sites for nonindustrial buildings and for 
recreation areas in the subsection “Town 
and Country Planning.” 

Engineers and lies can find, under 
“Engineering Uses of the Soils,” tables 
that contain test data, estimates of soil 
properties, and information about soil 
features that affect engineering practices. 

Scientists and others can read about how 
the soils formed and how they are classi- 
fied in the section “Formation, Morphol- 
ogy, and Classification of Soils.” 

Newcomers in Charlevoia County may 
be especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be inter- 
ested in the information about the county 
given in the section “General Nature of 
the County.” 


Typical rolling landscape of Emmet- 


Leelanau association. Erosion is controlled by use of strip- 


cropping and contour cultivation. Many areas are still in 
northern hardwoods. 
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HARLEVOIX COUNTY lies in the northwestern 

part of the Lower Peninsula of Michigan (fig. 1). 
The county is bordered on the north by Emmet County, 
on the east by Cheboygan and Otsego Counties, on the 
south by Otsego and Antrim Counties, and on the west 
by Lake Michigan. In addition, Charlevoix County in- 
cludes the Beaver Island group of offshore islands. 

The county is 32 miles from east to west and 18 miles 
from north to south and has a land area of about 264,960 
acres. Charlevoix, the county seat, is in the northwestern 
part of the county. 


"State Agricultural Experiment Station 


Figure 1.—Location of Charlevoix County in Michigan. 


About 27 percent of the county is in farms. Large areas 
are in woods. The major crops are wheat, corn, oats, hay, 
and several fruit crops, including apples and cherries. 
Dairy cows and other livestock are on most farms. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Charlevoix County, where they are located, and 
how they can be used. The soil scientists went into the 
county knowing they likely would find many soils they 
had already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes; the 
size and speed of strearns; the kinds of native plants or 
crops; the kinds of rock; and many facts about the soils. 
They dug many holes to expose soil profiles. A profile 
is the sequence of natural layers, or horizons, in a soil; 
it extends from the surface down into the parent ma- 
terial that. has not been changed much by leaching or by 
the action of plant roots. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They classi- 
fied and named the soils according to nationwide, uniform 
procedures.. The soz series and the soi phase (5)1* are 
the categories of soil classification most used in a local 
survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different’ texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Emmet and 
Leelanau, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that 
affect their behavior in the undisturbed landscape. _ 

‘Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases.. The name 


1Italic numbers in parentheses refer to Literature Cited, p. 120. 
1 


2 SOIL SURVEY 


of a soil phase indicates a feature that affects manage- 
ment. For example, Rubicon sand, 0 to 6 percent slopes, 
is one of several phases within the Rubicon series. 

After a guide for classifying and naming the soils had 
been worked ont, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These pho- 
tographs show woodlands, buildings, field borders, trees, 
and other details that help in drawing boundaries accu- 
rately. The soil map at the back of this publication was 
prepared from the aerial photographs. 

The areas shown on a soil map are called mapping un- 
its. On most maps detailed enough to be useful in plan- 
ning the management of farms and fields, a mapping unit 
is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other 
kind that have been seen within an area that is domi- 
nantly of a recognized soil phase. ; 

Some mapping units are made up of soils of different 
series, or of different phases within oné series. Three 
such kinds of mapping units are shown on the soil map 
of Charlevoix County: soil complexes, soil associations, 
and undifferentiated groups. 

A soil complex -consists of areas of two or more soils, 
so intermingled or so small in size that they cannot be 
shown separately on the so‘l map. Each area of a com- 
plex contains some of each of the two or more dominant 
soils, and the pattern and relative proportions are about 
the same in all areas. The name of a soil complex con- 
sists of the names of the dominant, soils, joined by a 
hyphen. Charlevoix-Mackinac loams, 0 to 6 percent slopes, 
is an example. 

A soil association is made up of adjacent soils that 
occur as areas large enough to be shown individually on 
the soil map but are shown as one unit because the time 
and effort. of delineating them separately cannot be justi- 
fied. There is a considerable degree of uniformity in 
pattern and relative extent of the dominant soils, but the 
soils may differ greatly one from another. The name of 
an association consists of the names of the dominant 
soils, joined by a hyphen. Leelanau-Emmet. association, 
rolling, is an example. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 
as one unit because, for the purpose of the soil survey, 
there is little value in separating them. The pattern and 
proportion of soils are not uniform, An area shown on 
the map may be made up of only one of the dominant 
soils, or of two or more. The name of an undifferentiated 
group consists of the names of the dominant soils, joined 
by “and.” Alpena, Kiva and East Lake soils is an example. 

In most. areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded that 
it cannot be classified by soil series. These places are 
shown on the soil map and are described in the survey, 
but they are called land types and are given descriptive 
names. Lake beaches is a land type in Charlevoix County. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds of 
soil in other places are assembled. Data on yields of crops 
under defined practices are assembled from farm records 
and from field or plot experiments on the same kinds 


of soil. Yields under defined management are estimated 
for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map 
and the laboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to be 
organized in such a way as to be readily useful to differ- 
ent groups of users, among them farmers, managers of 
woodland, and engineers. 

. On the basis of yield and practice tables and other 
data, the soil scientists set up trial groups. They test 
these groups by further study and by consultation with 
farmers, agronomists, engineers, and others, then adjust 
the groups according to the results of their studies and 
consultation. Thus, the groups that are finally evolved 
reflect. up-to-date knowledge of the soils and their be- 
havior under present methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Charlevoix County. A soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named 
for the major soils. The soils in one association may occur 
in another, but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who want 
to know the location of large tracts that are suitablé for a 
certain kind of land use. Such a map is a useful general 
guide in managing a watershed, a wooded tract, or.a wild- 
life area, or in planning engineering works, recreational 
facilities, and community developments. It is not a suit- 
able map for planning the management of a farm or field, 
or for selecting the exact location of a road, building, or 
similar structure, because the soils in any one association 
ordinarily differ in slope, depth, stoniness, drainage, and 
other characteristics that affect their management. 

The 11 soil associations in Charlevoix County are dis- 
cussed in the following pages. The terms for texture used 
in the title for several of the associations apply to the 
surface layer. For example, in the title for association 1, 
the word “sandy” refers to texture of the surface layer. 


I. Kalkaska-Leelanau association 


Well-drained, mainly sloping to very steep sandy soils on 
Moraines 


This association consists of some of the most hilly areas 
in the county. A few valleys and numerous, small, wet, 
depressional areas are scattered among the hills.: 

This association makes up about 11 percent of the 
county. About 45 percent is Kalkaska ‘soils, 40 percent 
is Leelanau soils, and the remaining 15 percent is minor 
soils. 

Kalkaska soils are mainly sloping to steep on the hilly 
moraines and are well drained. Their surface layer is 
very dark brown sand 4 inches thick. The subsurface 
layer is light brownish gray sand 6 inches thick. The 
subsoil consists of three parts. The upper part is dark- 
brown, loose, slightly cemented sand 6 inches thick. The 
middle part is dark yellowish-brown, loose sand 6 inches 
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thick. The lower part is yellowish-brown, loose sand 11 
inches thick. The underlying material is at a depth of 
33 inches and is light, yellowish-brown sand. 

Leelanau soils are mainly sloping to very steep on the 
hilly moraines and are well drained. Their surface layer 
is very dark brown loamy sand 4 inches thick. The sub- 
surface layer is grayish-brown loamy sand 4 inches thick. 
The subsoil consists of three parts. The upper part is 
dark yellowish-brown, very friable loamy sand 7 inches 
thick. The middle part is pale-brown, loose loamy sand 5 
inches thick. The lower part is thin, interbedded layers 
of dark yellowish-brown, friable sandy loam and pale- 
brown, loose loamy sand 22 inches thick. The underlying 
material is at a depth of 42 inches and is grayish-brown 
loamy sand. 

The minor soils are Rubicon, Au Gres, and Roscom- 
mon soils. The well-drained Rubicon soils are on hilly 
moraines and on valley sand plains. The somewhat poorly 
drained Au Gres soils are on the foot slopes of hilly areas 
and on valley sand plains. The poorly drained Roscom- 
mon soils are in wet, depressional areas. 

The major soils are droughty, low in fertility, and 
susceptible to soil blowing and water erosion. Most of 
these soils are covered with northern hardwood forests. 
Much of the cleared land is idle or is used for pasture. 
These soils are generally poorly suited to farming. In 
most areas they are well suited to the planting of pine 
and for extensive recreationl uses. The less sloping areas 
have few limitations for nonfarm uses, 


2. Emmet-Leelanau association 


Well-drained, nearly level to very steep loamy and sandy 
soils on moraines 


This association consists mainly of gently undulating 
to hilly areas. There are several large lakes and numerous 
drainageways and streams. 

This association makes up about 29 percent of the coun- 
ty. About 40 percent is Emmet soils, 40 percent is Leela- 
nau soils, and the remaining 20 percent is minor soils. 

Emmet soils are nearly level to very steep on hilly 
moraines and are well drained. Their surface layer is very 
dark grayish-brown sandy loam 8 inches thick. The 
subsurface layer is brown sandy loam 4: inches thick. The 
subsoil consists of three parts. The upper part is dark 
yellowish-brown, friable sandy loam 4 inches thick. The 
middle part is grayish-brown, friable sandy loam 4 inches 
thick. The lower part is brown, friable loam 16 inches thick. 
The underlying material is at a depth of 36 inches and 
isa brown sandy loam. 

Leelanau soils are nearly level to very steep on hilly 
moraines and are well drained. Their surface layer is 
very dark brown loamy sand 4 inches thick. The subsur- 
face layer is grayish-brown loamy sand 4 inches thick. 
The subsoil consists of three parts. The upper part is 
dark yellowish-brown, very friable loamy sand 7 inches 
thick. The middle part is pale-brown, loose loamy sand 5 
inches thick. The lower part is thin, interbedded layers 
of dark yellowish-brown, friable sandy loam and _pale- 
brown, loose loamy sand 22 inches thick. The underlying 
material is at a depth of 42 inches and is light grayish- 
brown loamy sand. 

The minor soils are Rubicon, Kalkaska, Angelica, and 
Ensley soils. The well-drained Rubicon and Kalkaska 


soils are in small hilly areas throughout this association. 
The poorly drained Angelica and Ensley soils are in the 
swales, low concave areas, and natural drainageways. 

The major soils are susceptible to water erosion (fig. 
2). Most of the gently undulating to gently rolling areas 
are farmed. The steeper sloping areas are used for pas- 
ture or are wooded. The soils in this association are mod- 
erately suited to well suited to farming and woodland. 
The less sloping areas have few limitations for nonfarm 
uses. These soils are well suited to extensive recreational 
uses. 


Figure 2—Area of Leelanau loamy sand, 18 to 25 percent slopes. 
Erosion has resulted from overgrazing. 


3. Emmet-Onaway association 


Well-drained, nearly level to very steep loamy soils on 
drumlins and moraines 


This association consists mainly of undulating to hilly 
areas on moraines and drumlins. Steep slopes commonly 
occur on the sides of drumlins next, to drainageways. Nar- 
row, nearly level ridges occur on the top of the drum- 
lins. In some areas there are lakes in the lower areas 
between the drumlins. 

This association makes up about 11 percent of the 
county. About 55 percent is Emmet soils, 15 percent 1s 
Onaway soils, and the remaining 380 percent 1s minor 
soils. 

Emmet soils are nearly level to very steep on drumlins 
and moraines and are well drained. Their surface layer 
is very dark grayish-brown sandy loam 8 inches thick. 
The subsurface layer is brown sandy loam 4 inches thick. 
The subsoil consists of three parts. The upper part is dark 
yellowish-brown, friable sandy loam 4 inches thick. The 
middle part is grayish-brown, friable sandy loam 4 inches 
thick. The lower part is brown, friable loam 16 inches 
thick. The underlying material is at a depth of 86 inches 
and is brown sandy loam. : 

Onaway soils are nearly level to very steep on drumlins 
and moraines and are well drained. Their surface layer 
is very dark grayish-brown sandy loam 8 inches thick. 
The subsurface layer is brown sandy loam 2 inches thick. 
The subsoil consists of three parts. The upper part 1s 
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brown, friable sandy loam 3 inches thick. The middle part 
is grayish-brown, friable sandy loam 4 inches thick. The 
lower part is brown, firm clay loam 9 inches thick. The 
underlying material is at a depth of 26 inches and is 
brown loam. 

The minor soils are Angelica, Ensley, Charlevoix, and 
Mackinac soils. The somewhat poorly rained Charlevoix 
and Mackinac soils are between the drumlins and on the 
foot slopes of the sloping to steep areas, The poorly 
drained Angelica and Ensley soils are in the swales and 
lower areas. 

The major soils are susceptible to water erosion. Most 
areas are used for crops or pasture (fig. 3). Livestock 
and dairy enterprises are important, and near Lake Michi- 
gan, fruit production is important. Wooded areas are 
small farm woodlots. The less sloping areas are well 
suited to farming and woodland. They have few limita- 
tions for nonfarm uses. They are well suited to recrea- 
tional uses. ~ 


4. Nester-Emmet association 


Well drained or moderately well drained, nearly level to 
very steep loamy soils on till plains and moraines 


This association consists mainly of gently undulating 
to gently rolling areas on till plains and hilly to. steep 
areas on moraines, 

This association makes up about 1 percent of the county. 
About 60 percent is Nester soils, 20 percent is Emmet soils, 
and the remaining 20 percent is minor soils. 

The Nester soils are gently sloping to strongly sloping 
on till plains and moraines and are well drained or mod- 
erately well drained. Their surface layer is very dark 
brown loam 4 inches thick. The subsurface layer is brown 


loam 3 inches thick. The subsoil consists of two parts. 
The upper part is dark yellowish-brown, friable loam 6 
inches thick. The lower part is brown, very firm heavy 
silty clay loam with pinkish-gray splotches 11 inches 
thick. The underlying material is at a depth of 24 inches 
and is brown silty clay loam. 

Emmet soils are nearly level to very steep on till plains 
and moraines and are well drained. Their surface: layer 
is a very dark grayish-brown, sandy loam 8 inches thick. 
The subsurface layer is brown sandy loam 4 inches thick. 
The subsoil consists of three parts. The upper part is 
dark yellowish-brown, friable sandy loam 4 inches thick. 
The middle part is grayish-brown, friable sandy loam 4 
inches thick. The lower part is brown, friable loam 16 
inches thick. The underlying material is at a depth of 
36 inches and is brown sandy loam. 

The minor soils are Charlevoix, Kawkawlin, Menom- 
inee, and Ubly soils. The somewhat poorly drained 
Charlevoix and Kawkawlin soils are on foot slopes on 
higher areas and on the lower lying areas throughout the 
association. The well drained or moderately well drained 
Menominee and Ubly soils are on foot slopes, knolls, and 
low ridges. 

The major soils are highly susceptible to erosion. They 
require a high level of management to control erosion 
and keep good soil tilth. About half of the acreage in 
this association is used for crops or pasture, and the rest 
is wooded. Livestock raising is the main farm enterprise. 
The less sloping areas are well suited to farming. The 
soils in this association are well suited to hardwoods. 
Nester soils have moderate to severe limitations for non- 
farm uses. The less sloping areas of the Emmet soils have 
slight limitations for nonfarm uses. 


Figure 3,—Typical landscape in the Emmet-Onaway association. 
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5. Emmet-Barker association 


Well drained or moderately well drained, gently sloping 
to steep loamy soils on morames 


This association consists of several, small, gently undu- 
lating to rolling morainic areas. These areas are under- 
lain by shale bedrock, and shale fragments are common 
in the Barker soils. 

This association makes up about 1 percent of the county. 
About 60 percent is Emmet soils, 380 percent is Barker 
soils, and the remaining 10 percent is minor soils. 

Emmet soils are gently sloping to steep on moraines 
and are well drained or moderately well drained. Their 
surface layer is very dark grayish-brown sandy loam 8 
inches thick. The subsurface layer is brown sandy loam 4 
inches thick. The subsoil consists of three parts. The up- 
per part is dark yellowish-brown, friable sandy loam 4 
inches thick. The middle part is grayish-brown, friable 
sandy loam 4 inches thick. ‘The lower part is brown, fri- 
able loam 16 inches thick. The underlying material, at a 
depth of 36 inches, is brown sandy loam. 

Barker soils are gently sloping to steep on moraines 
and are well drained or moderately well drained. The sur- 
face layer is very dark grayish-brown loam 8 inches thick. 
The subsurface layer is brown silt loam 4 inches thick. 
The subsoil consists of two parts. The upper part is gray- 
ish-brown, firm heavy silt loam. The lower part is light 
olive-brown, very firm silty clay loam. The underlying 
material, at a depth of 26 inches, is light olive-brown 
silty clay loam that contains many shale fragments. In 
some areas, mainly south and west of East Jordan, the 
Barker soils are only 20 to 40 inches thick over shale bed- 
rock and in places are slightly wetter than Barker soils 
in other parts of the association. 

The minor soils are Leelanau, Charlevoix, and Macki- 
nac soils, The well-drained Leelanau soils are in the higher 
areas throughout the association. The somewhat poorly 
drained Charlevoix and Mackinac soils are on foot slopes 
and in low areas scattered throughout the association. 

The major soils are highly susceptible to water erosion. 
They are used mainly for hay and pasture, but many 
of the steeper areas are in woods. The less sloping areas 
of Emmet soils are well suited to farming. The soils in 
this association are well suited to woodland. The less 
sloping areas of Emmet soils have few limitations for 
nonfarm uses. Because of shale bedrock, most areas of 
the Barker soils have moderate to severe limitations for 
nonfarm uses. 


6. Kalkaska-Mancelona association 


Weil drained or moderately well drained, nearly level to 
gently sloping sandy soils on lake plains and valley trains 


This association consists of nearly level to gently undu- 
lating, sandy lake plains and long, narrow valleys. It 
includes some steeply sloping escarpments at the edges 
of the lake plains. 

This association makes up 19 percent of the county. 
About 35 percent is Kalkaska soils, 20 percent is Mance- 
lona soils, and the remaining 45 percent is minor soils. 

Kalkaska soils are nearly level to gently sloping on 
lake plains and in valleys and are well drained. Their 
surface layer is very dark brown sand 4 inches thick. The 
subsurface layer is light brownish-gray sand 6 inches 
thick. The subsoil consists of three parts. The upper part 


is dark-brown, loose, slightly cemented sand 6 inches 
thick. The middle part is dark yellowish-brown, loose 
sand 6 inches thick. The lower part is yellowish-brown, 
loose sand 11 inches thick. The underlying material is 
at a depth of 33 inches and is light yellowish-brown 
sand, 

Mancelona soils are nearly level to gently sloping on 
lake plains and in valleys and are well drained or mod- 
erately well drained. Their surface layer is very dark 
grayish-brown loamy sand 8 inches thick. The subsurface 
layer is pale-brown loamy sand 3 inches thick. The sub- 
soil consists of three parts. The upper part is dark yellow- 
ish-brown, very friable loamy sand, contains some ce- 
mented chunks, and is 3 inches thick. The middle part 
is brown, loose loamy sand 4 inches thick. The lower 
part is brown, friable sandy loam 8 inches thick. The un- 
derlying material, at a depth of 26 inches, is pale-brown 
very gravelly sand. 

The minor soils are Blue Lake, Au Gres, Gladwin, and 
East Lake soils. Small areas of the well-drained Blue 
Lake and East Lake soils are intermingled with Kalkaska 
and Mancelona soils. The somewhat poorly drained Au 
Gres and Gladwin soils are in low, depressional areas 
scattered throughout the association. : 

The major soils are droughty and susceptible to soil 
blowing. They are low in nutrients and available water 


_ capacity. A large part of this association is used for pas- 


ture, pine trees, or is idle. The Kalkaska soils are poorly 
suited to very poorly suited to farming, but the Mancelona 
soils are moderately suited. The major soils are well 
suited to the planting of pine. They have few limitations 
for nonfarm uses. 


7. Alpena-Kiva-East Lake association 


Well-drained, nearly level to gently sloping loamy and 
sandy soils that are gravelly in places; on beach ridges, 
lake terraces, and lake plains 


This association consists of nearly level to gently slop- 
ing high lake terraces and lake plains of a former glacial 
lake that is associated with the present Lake Michigan. 
It includes small hilly to steep areas and small dune 
areas. 

This association makes up about 5 percent of the coun- 
ty. About 40 percent is Alpena soils, 25 percent is Kiva 
soils, 20 percent is East, Lake soils, and the remaining 
15 percent is minor soils. 

Alpena soils are mainly nearly level to gently sloping 
on old lake beaches, terraces, and lake plains and are 
well drained. Their surface layer is very dark brown 
gravelly sandy loam 8 inchés thick. The subsoil is dark 
yellowish-brown, friable gravelly sandy loam 2 inches 
thick. The underlying material, at a depth of 10 inches, 
is brown very gravelly sand. 

Kiva soils are mainly nearly level to gently sloping 
on old lake beach ridges and gravelly lake terraces and 
are well drained. Their surface layer is very dark brown 
gravelly loamy sand 7 inches thick. The subsurface layer 
is light brownish-gray loamy sand 3 inches thick. The 
subsoil is dark-brown, friable sandy loam 8 inches thick. 
The underlying material, at a depth of 18 inches, is light 
brownish-gray gravelly sand. 

East Lake soils are mainly nearly level to gently slop- 
ing on old beach ridges, broad lake plains, and lake ter- 
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races and are well drained. Their surface layer is very 
dark grayish-brown loamy sand 7 inches thick. The sub- 
surface is grayish-brown sand 4 inches thick. The subsoil 
is dark-brown to brown, very friable loamy sand 21 
inches thick. The underlying material, at a depth of 32 
inches, is brown very gravelly sand. 

The minor -soils and land types are Deer Park, Dune 
land, and Lake beaches. The well-drained, nearly level 
to very steep Deer Park soils and Dune land are on beach 
ridges and sand dunes near the shores of Lake Michigan. 
The Lake beaches occur in strips along the shores of 
Lake Michigan. These beaches consist of sand and gravel. 

The major soils are droughty, low in fertility, and are 
susceptible to soil blowing. Most areas are idle or wooded. 
Small, scattered areas are farmed. Many areas are used 
for recreational purposes. These soils are poorly to very 
poorly suited to farming. They generally are poorly 

suited to woodland, except for the East Lake soils, which 
are well suited to pine and aspen. They have few limita- 
tions for most nonfarm uses. 


8 Deer Park-Dune land-Eastport association 


Well-drained, nearly level to very steep sandy soils on 
beach ridges and dunes 


This association consists mainly of beach ridges and 
hilly dunes along Lake Michigan. Small areas of lime- 
stone outcrops are included south of the city of Charle- 
voix. 

This association makes up about 5 percent of the coun- 
ty. About 50 percent is Deer Park soils and Dune land, 
10 percent is Eastport soils, and the remaining 40 percent 
is minor soils, 

Deer Park soils are nearly level to very steep on the 
higher and steeper dunes away from the Lake beaches and 
are well drained. Their surface layer is very dark gray- 
ish brown fine sand 3 inches thick. The subsurface layer 
is grayish-brown fine sand 4 inches thick. The subsoil is 
brown and yellowish-brown, loose sand 18 inches thick. 
The underlying material, at a depth of 20 inches, is 
brown sand.. 

Dune land is well-drained sand. It lacks distinct soil 
horizons because of the periodic movement of the sandy 
material, 

Eastport soils are nearly level to sloping on. the lower 
dunes and beach ridges above the shoreline of Lake 
Michigan and are well drained. Their surface layer is 
very dark grayish-brown sand 5 inches thick. The sub- 
surface layer is grayish-brown sand 3 inches thick. The 
subsoil is brown, loose sand 12 inches thick. The under- 
lying material, at a depth of 20 inches, is light brownish- 
gray sand. 

The minor soils are Alpena, Summerville, Ruse, and 
Lake beaches. The well-drained Alpena soils are in small 
areas of old lake beaches and lake terraces. The well- 
drained Summerville soils are less than 20 inches thick 
over limestone bedrock. They are in small areas on lake 
terraces. The poorly drained Ruse soils are less than 20 
inches thick over ]imestone bedrock.They are in depres- 
sions, swales, or flat areas. The Summerville and Ruse soils 
are south of the town of Charlevoix along Lake Michigan. 
The Lake beaches occur along the shoreline of Lake 
Michigan and the larger inland lakes. 

The major soils are droughty, low in fertility, and are 
susceptible to soil blowing. Most areas are wooded. These 


soils are moderately suited to pines. They are used for 
woodland, wildlife habitat, and for recreational areas. 
They are poorly suited to farming. The less sloping areas 
of these soils have few limitations for nonfarm uses. 


9. Detour-Kiva association 


Somewhat poorly drained and well-drained, nearly level 
to gently sloping loamy and sandy soils that are cobbly 
or gravelly; on lake plains 


This association consists of nearly level to gently undu- 
lating, cobbly and gravelly Jake plains. 

This association makes up about 2 percent of the 
county. About 50 percent is Detour soils, 20 percent is 
Kiva soils, and the remaining 30 percent is minor soils. 

Detour soils are nearly level to gently sloping on lake 
terraces and are somewhat poorly drained. Their surface 
layer is very dark grayish-brown cobbly loam 6 inches 
thick. Some stones and boulders are present. The sub- 
surface layer is grayish-brown cobbly loam 4 inches thick 
and has yellowish-brown mottles. The subsoil is dark yel- 
lowish-brown, firm cobbly sandy clay loam 10 inches 
thick and has grayish-brown mottles. Stones and boulders 
are present. The underlying material is at a depth of 20 
inches and is grayish-brown, cobbly sandy loam with yel- 
lowish-brown mottles. It has. many stones and boulders. 

Kiva soils are nearly level to gently sloping and are 
well drained. Their surface layer is very dark brown 
gravelly loamy sand 7 inches thick, The subsurface layer 
is light brownish-gray loamy sand 3 inches thick. The 
subsoil is dark-brown, friable sandy loam 8 inches thick. 
The underlying material is at a depth of 18 inches and 
is light brownish-gray gravelly sand. 

‘The minor soils are Johnswood, Hessel, Alpena, and 
East Lake soils. The well drained or moderately well 
drained Johnswood soils are gently sloping to sloping. 
The poorly drained Hessel soils are nearly level to gently 
sloping. The Johnswood and Hessel soils are on cobbly 
lake terraces and plains along the shorelines of Lake 
Michigan and Lake Charlevoix. The well-drained Alpena 
and East Lake soils occur with the Kiva soils in scattered 
areas throughout the association. 

The major soils are cobbly and gravelly. The Detour 
soils are poorly drained, and the Kiva soils are droughty. 
Most areas of the soils in this association are wooded. 
They are very poorly suited to farming and poorly suited 
to woodland. The Detour soils have serious limitations 
for most nonfarm uses, and the Kiva soils have few 
limitations. 


10. Roscommon-Charlevoix-Mackinac association 


Poorly drained and somewhat poorly drained, nearly level 
to gently sloping sandy and loamy soils on lake plains 


This association consists of nearly level to gently undu- 
lating areas on former glacial lake plains associated with 
the present Lake Michigan. It is on Beaver, Garden, 
High, and Hog Islands in Lake Michigan. 

This association makes up about 6 percent of the 
county. About 50 percent is Roscommon soils, 25 percent 
is Charlevoix and Mackinac soils, and the remaining 25 
percent is minor soils. 

Roscommon soils are nearly level to gently sloping in 
depressional areas on lake plains and are poorly drained. 
Their surface layer is black sand 5 inches thick. The un- 
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derlying material, at a depth of 5 inches, is brown and 
grayish-brown sand with yellowish-brown mottles. 

Charlevoix and Mackinac soils are nearly level to 
gently sloping and are somewhat poorly drained. They 
are in gently undulating areas of the lake plains. The sur- 
face Jayer of Charlevoix soils is very dark brown loam 8 
inches thick. The subsurface layer is brown sandy loam 3 
inches thick and has yellowish-brown mottles. The sub- 
soil consists of two parts. The upper part is yellowish- 
brown, friable sandy loam 5 inches thick. The lower part 
is brown, friable loam 6 inches thick and has strong- 
brown mottles. The underlying material, at a depth of 
22 inches, is light brownish-gray sandy loam with yellow- 
ish-brown mottles. 

The surface layer of Mackinac soils is very dark-brown 
loam 8 inches thick. The subsurface layer is yellowish- 
brown loam 2 inches thick. The subsoil consists of two 
parts. The upper part is brown, friable loam 6 inches 
thick and has yellowish-brown mottles.:The lower part 
is light yellowish-brown, friable loam 7 inches thick. The 
underlying material, at a depth of 23 inches, is brown 
loam with yellowish-brown mottles. 

The minor soils are Brevort, Belding; and Brecken- 
ridge soils. The poorly drained to very poorly drained, 
nearly level to gently sloping Brevort and Breckenridge 
soils are in depressions on the lake plains. The somewhat 
poorly drained, nearly level to gently sloping Belding 
soils are intermingled with Breckenridge soils and are 
at slightly higher elevations. 

The somewhat poorly drained Charlevoix and Macki- 
nac soils are more productive than the poorly drained 
Roscommon soils. Most areas of the soils of this associ- 
ation are wooded. The Charlevoix and Mackinac soils 
where they are not cobbly, are well suited to farming if 
drained. The Roscommon soils are poorly suited to farm- 
ing. The Charlevoix and Mackinac soils are moderately 
suited to hardwoods, but the Roscommon soils are poorly 
suited. The major soils have moderate to severe limita- 
tions for many nonfarm uses. They are well suited for 
use as hunting areas. 


11. Carbondale-Lupton-Tawas association 


Very poorly drained, nearly level to gently sloping organic 
soils in depressional areas on till plains, outwash plains, 
and lake plains 


This association consists of low, wet, depressional areas 
on plains-in long, broad valleys. 

This association makes up about 10 percent of the 
county. About 40 percent is Carbondale soils, 20 percent 
is Lupton soils, 10 percent is Tawas soils, and the remain- 
ing 80 percent is minor soils. 

Carbondale soils are nearly level to gently sloping in 
depressional areas and are very poorly drained. Their 
surface Jayer is black muck 14 inches thick. The next 
layer is very dark grayish-brown muck 14 inches thick. 
Below this, at a depth of 28 inches, is brown mucky peat. 

Lupton soils are nearly level to gently sloping in de- 
pressional areas and are very poorly drained. Their sur- 
face layer is black muck 14 inches thick. The next layer 
is very dark grayish-brown muck 8 inches thick. The 
next layer is dark-brown muck 14 inches thick. Below 
this, at a depth of 36 inches, is dark grayish-brown muck. 

Tawas soils are nearly level to gently sloping in de- 
pressional areas and natural drainageways and are very 


poorly drained. Their surface. layer is black muck 11 
inches thick. The next layer is very dark brown muck 
5 inches thick. The next layer is very dark grayish-brown 
muck 7 inches thick. The underlying material, at a depth 
of 23 inches, is light brownish-gray sand. 

The minor soils are Cathro, Linwood, and Roscommon 
soils. The very poorly drained Cathro, Linwood, and 
Roscommon soils are intermingled with the major soils 
in depressional areas. Roscommon soils are in slightly 
higher areas. 

The major soils are very poorly drained, and many 
areas are subject to severe frost. Nearly all areas of these 
soils are wooded. They are very poorly suited to farming 
and are variably suited to woodland. These soils have 
severe limitations for most nonfarm uses. They are well 
suited as a habitat for wetland wildlife. 


Descriptions of the Soils 


This section describes the soil Series and mapping units 
of Charlevoix County. The approximate acreage and pro- 
portionate extent of each mapping unit are given in 
table 1, ; 

In the pages that follow, a general description of each 
soil series is given. Each series description has a detailed 
description of a profile typical of the series and a brief 
statement of the range in characteristics of the soils in 
the series, as mapped in this county. Following the series 
description, each mapping unit in the series is described 
individually. For full information on any one mapping 
unit, it is necessary to read the description of the soil 
series as well as the description of the mapping unit. 
Miscellaneous land types, such as Wet alluvial land, are 
described in alphabetic order along with the soil series. 

Two kinds of mapping units are described. In roughly 
the eastern half of the county, most of the mapping units 
are of low intensity. In roughly the western half of the 
county, most of the mapping units are of low intensity. 
These areas of different survey intensities are shown on 
the Index To Map Sheets at the back of the survey. The 
composition of the low-intensity mapping is more variable 
than that of the medium-intensity units in the county but 
has been controlled well enough to interpret for the ex- 
pected use of the soils. 

All the mapping units of the low-intensity survey are 
soil associations, and the word “association” appears in 
their names. An example of this kind of unit is the Blue 
Lake-Kalkaska association, undulating. 

Following the name of each mapping unit is a symbol 
in parentheses. This symbol identifies the mapping unit 
on the soil map and indicates whether it is a medium- 
intensity or a low-intensity unit. For a soil within the 
medium-intensity survey, the symbol consists of a combi- 
nation of capital and lower case letters (BIB). For a soil 
within the low-intensity survey, the symbol consists of 
capital letters (BKB). 

Descriptions, names, and delineations of soils in this 
soil survey do not fully agree with soil maps in adjacent 
counties published at a different date. Differences are 
the result of better knowledge of soils, modifications in 
series concepts, intensity of mapping, and the extent of 
soils within the survey area. In some places it is more 
feasible to combine small acreages of similar soils that 
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TABLE 1.—Approximate acreage and proportionate extent of the soils 


Soil Acres | Percent Soil Acres | Percent 

Alpena gravelly sandy loam, 0 to 6 percent Emmet-Onaway sandy loams, 6 to 12 percent 

BIOPES =e seoaee tae eee ld 2, 320 09 slopes... oe ee ce 4, 074 15 
Alpena gravelly sandy loam, 6 to 18 percent Emmet-Onaway sandy loams, 12 to 18 percent 

SIOPES= + gS SA oe Be ee Le el 498 2 SlopeSic poses veces ces cect woee oes ee 1, 257 5 
Alpena gravelly sandy loam, 18 to 35 percent Emmet-Onaway sandy loams, 18 to 25 pereent 

SIOPCS We ce wise LO ae Boe Ae yee ea al 166 1 SlOPES 22 ee eek see este Sok 440 2 
Alpena, Kiva and East Lake soils_.____.--____ 9, 992 3 7 || Emmet-Onaway sandy loams, 25 to 50 percent 
Angelica-Ensley loams_______--_____..--___- 2,451 9 SIOPCS = - ain Sey hoes Scere ete ee nero a 606 2 
Au Gres sand, 0 to 4 percent slopes___________ 2,174 8 || Epoufette sandy loam__.-.____..-.-.--.----- 1, 546 6 
Au Gres sand, loamy substratum, 0 to 4 percent Gladwin loamy sand, 0 to 6 percent slopes___-- 1, 890 7 

SlOP@Sis 25 Sete see elo eek. aS OS Wee ae 751 3 || Greenwood peat_____---___-__--------_----- 593 2 
Barker loam, 2 to 6 percent slopes_______-__--- 204 1 || Hessel cobbly loam_____--_._.--.____ 2 -- 472 2 
Barker loam, 6 to 12 percent slopes_.._____._. 161 1 |! Ioseo loamy sand, 0 to 6 percent slopes._._._.__ 749 3 
Barker loam, 12 to 25 percent slopes__________ 137 1 || Johnswood cobbly loam, 2 to 12 percent slopes_ 118 Q) 
Barker loam, shallow variant, 2 to 6 percent Kalkaska sand, 0 to 6 percent slopes.__._-___- 6, 410 2.4 

slopesa.2 S22 3enaccc5e0 semester ge 275 1 || Kalkaska sand, 6 to 12 percent slopes.___.--.- 1, 932 .7 
Belding-Breckenridge sandy loams, 0 to 4 Kalkaska sand, 12 to 18 percent slopes________ 1, 155 4 

pereent slopes_______._.___-.---- 2 - ee - 4, 810 1 8 || Kalkaska sand, 18 to 25 percent slopes___....- 1, 490 6 
Bergland-Sims silty clay loams______._.-_---- 217 1 || Kalkaska sand, 25 to 50 percent slopes___.___- 1, 957 7 
Blue Lake loamy sand, 0 to 6 percent slopes.__} 1, 260 5 || Kalkaska-Leelanau association, undulating____| 12, 896 48 
Blue Lake loamy sand, 6 to 12 percent slopes. _ 512 2 | Kalkaska-Leelanau association, rolling. __-___- 7, 986 3 0 
Blue Lake loamy sand, 12 to 18 percent slopes_ 185 1 || Kalkaska-Leelanau association, billy__.._____- 10, 423 38 
Biue Lake loamy sand, 18 to 50 percent slopes_ 402 2 || Kawkawlin loam, 0 to 6 percent slopes.______- 316 1 
Blue Lake-Kalkaska association, undulating.__| 1, 743 7 || Kerston muck_...-.--------.--------------- 914 3 
Blue Lake-Kalkaska association, rolling. _~-~_-- 600 2 || Lake beaches__._.__.___-____-------------- 2, 733 10 
Brevort loamy sand_____.__..._-__-..__--__-- 761 3 |; Leelanau loamy sand, 2 to 6 percent slopes.___| 1, 712 7 
Brimley souls, 0 to 6 percent slopes._____---_- 430 2 || Leelanau loamy sand, 6 to 12 percent slopes__.| 1, 332 5 
Brucetsoils: 2 yoo2 oes Be i Se oak 464 2 |) Leelanau loamy sand, 12 to 18 percent slopes_ 651 3 
Carbondale muck_______-____...---.-_._----- 9, 954 3 7 || Leelanau loamy sand, 18 to 25 percent slopes_| 1, 827 7 
Cathrosmuék= . 0 eS ete i wees bots 1, 167 4 || Leelanau loamy sand, 25 to 50 percent slopes. 887 3 
Charlevoix-Kawkawlin association, undulating_ 400 2 || Leelanau-Emmet association, undulating- - _-__ 1, 1382 4 
Charlevoix-Mackinac loams, 0 to 6 percent Leelanau-Emmet association, rolling__.._----- 5, 641 21 

slopes ow Ac ote et ek ne eee 3, 794 1 4 || Leelanau-Emmet association, hilly.__________- 7, 792 29 
Charlevoix-Mackinac cobbly loams, 0 to 6 Leelanau-Rubicon loamy sands, 0 to 6 percent 

percent slopes._______.--...-------------- 310 1 SlOPEGS -f2cec02 202 bie. colt eee 5, 697 22 
Croswell sand, 0 to 4 percent slopes________-_- 747 3 |; Leelanau-Rubicon loamy sands, 6 to 12 percent 
Deer Park-Dune land association, undulating__} 3, 945 15 Slopes! s2 sole oases cee ea tose eee 6, 636 25 
Deer Park-Dune land association, rollng____.- 1, 757 7 || Leelanau-Rubicon loamy sands, 12 to 18 per- 
Deer Park-Dune land association, hilly________ 946 4 cent :slopes<. 8 2 A622 tO 8 ee eS te ie Se os 4, 000 15 
Detour cobbly loam, 0 to 6 percent slopes- -_-_-- 2, 698 1 0 || Leelanau-Rubicon loamy sands, 18 to 25 per- 
East Lake loamy sand, 0 to 6 percent slopes___-_| 2, 800 11 cont slopes. .- so ss och cece tt oe cde 8, 847 33 
East Lake loamy sand, 6 to 12 percent slopes__ 733 3 i} Leelanau-Rubicon loamy sands, 25 to 50 per- 
Eastport sand, 0 to 6 percent slopes___._---_-- 958 4 cent. slopesis. 4.0.2 oe eee ee eck 5,411 20 
Eastport sand, 6 to 12 percent slopes._._--.-- 505 2 Linwood muck_._.._--.----.--------------- 1, 926 7 
Edmore sandy loam_._____-__--_-__.-_- 200 1 Lupton muck. 224 2SSe sas ae ae ee 3, 119 12 
Edwards muck... ._____-____..--_-_---------- 361 1 || Lupton-Cathro association._._._.-.---------- 3, 501 13 
Emmet sandy loam, 0 to 2 percent slopes____-_- 412 2) Made land: <2 soo 30 3 hy ed 111 () 
Emmet sandy loam, 2 to 6 percent slopes__.__- 9, 238 3 5 || Mancelona loamy sand, 0 to 6 percent slopes___| 5, 616 21 
Emmet sandy loam, 6 to 12 percent slopes____- 7, 573 29 || Mancelona loamy sand, 6 to 12 percent slopes._| 1, 303 5 
Emmet sandy loam, 12 to 18 percent slopes____} 2, 431 9 || Mancelona loamy sand, 12 to 18 percent slopes_ 394 2 
Emmet sandy loam, 18 to 25 percent slopes__-_| 3, 031 1 1 {| Mancelona loamy sand, 18 to 25 percent slopes_ 430 eZ 
Emmet-Leelanau association, undulating - --_-__- 963 4 || Mancelona loamy sand, 25 to 50 percent slopes. 547 2 
Emmet-Leelanau association, rolling____.-____ 2, 436 9 || Mancelona-East Lake association, undulating__} 2, 613 10 
Emmet-Leelanau association, hilly__..________ 1, 885 7 || Mancelona-East Lake association, rolliing_-_-~_- 846 3 
Emmet-Leelanau complex, 2 to 6 percent slopes_| 3, 909 1 5 || Mancelona-East Lake association, hilly_-_----- 751 3 
Emmet-Leelanau complex, 6 to 12 percent Markey: muck: <5 Sw. eso ese ees 744 3 

slOPeS. 22 atse5 Hate ce en BAN ee eee 3, 428 13 Tenominee loamy sand, 0 to 6 percent slopes_-_ 665 3 
Emmet-Leelanau complex, 12 to 18 percent Tenominee loamy sand, 6 to 12 percent slopes- - 243 1 

slopes: 2s = soe sk See et ose se 1, 429 5 Tunuscong fine sandy loam_____-.---------- 250 1 
Emmet-Leelanau complex, 18 to 25 percent Nester loam, 2 to 6 percent slopes.__--..----- 539 2 

slopes_. - en gerne ie oe ie 26 2, 208 8 || Nester loam, 6 to 12 percent slopes_...---__- 459 2 
Emmet-Leelanau complex, 25 to 50 percen Nester loam, 12 to 18 percent slopes_._____~-- 194 1 

slopes: 2-2-4 se.c2 esses eset ese y oe 3, 781 141 Nester 1 S kg BSanereent sloves x 2 
Emmet-Onaway sandy loams, 0 to 2 percent Vester loam, 18 to 35 percent slopes _ _-_~_---- 566 

slopes_....--.---- =n eee 278 y || Nester-Emmet association, undulating __ __---- 119 ¢) 
Emmet-Onaway sandy loams, 2 to 6 percent Nester-Emmet association, rolling_._--------- 251 1 

slopes. 2522 be sett Aan Sow oe et eae ced 1, 704 6 || Nester-Emmet association, hilly. _---...------ 152 1 


1 Less than 0 05 percent 
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TaBue 1.—Approximate acreage and proportionate extent of the soils—Continued 


Soil Acres | Percent Soil Acres | Percent 

Otisco loamy sand, 0 to 6 percent slopes______- 296 .1 || Summerville stony sandy loam, 0 to 6 percent 
Roscommon sand_._...___..-------------_-- 11, 083 4.1 Slopes ace fice ote Wt UN lee Wns ye 929 4 
Rubicon sand, 0 to 6 percent slopes__________- 327 wd. || Dawas muck--2222 2 33--2ecc25. ce oie dee 2, 730 1.0 
Rubicon sand, 6 to 12 percent slopes_.______-- 138 .1 || Tawas-Carbondale association._..._....._____- 791 3 
Rubicon sand, 18 to 35 percent slopes.__.____- 246 .1 || Ubly sandy loam, 2 to 6 percent slopes._.__—.. 432 2 
Rubicon sand, loamy substratum, 0 to 6 per- Ubly sandy loam, 6 to 12 percent slopes_..__-- 179 .1 
cent slopes_._.-.-------------------------. 376 . 1 || Wallace sand, 0 to 12 percent slopes_____-___- 835 23 
Rudyard silt loam, 0 to 6 percent slopes______- 446 22 arners loam__.__..__.--...-...----------- 553 .2 
Ruse soils_ __~_ Cobo saiee ener ten ee oe 579 . 2 || Wet alluvial land_...___.__-...------------- 709 3 
Saugatuck sand, 0 to 6 percent slopes________- 718 .3 _——— oes 
Stony land__ 2.22222 243 seh Otaliss steer aneae ono Aer hs ett 264, 960 100. 0 


respond to use and management in much the same way 
than it is to separate these soils and give them names. 
For more general information about the soils, the 
reader -can rter to the section “General Soil Map,” in 
which the broad patterns of soils are described. Many of 
the terms used in the soil descriptions and other parts of 
the survey are defined in the Glossary. Unless otherwise 
specified, the color given in the text refers to a moist soil. 


Alpena Series 


The Alpena series consists of well-drained, nearly 
level to very steep soils on beach ridges, lake plains, and 
lake terraces. These soils formed in gravelly sand. In 
Charlevoix County the Alpena soils were mapped alone 
me in an undifferentiated unit with Kiva and East Lake 
soils, 

In a representative profile, the surface layer is very 
dark brown gravelly sandy loam 8 inches thick. The sub- 
soil is dark yellowish-brown, friable gravelly sandy loam 
2 inches thick. The underlying material, at a depth of 
more than 10 inches, is brown very gravelly sand. 

Permeability is rapid. The available water capacity is 
low. Organic-matter content is moderately low, and 
natural fertility is low. Surface runoff is slow. 

Alpena soils are very poorly suited to farming and 
are poorly suited to woodland. The less sloping areas of 
these soils have few limitations for most nonfarm uses. 
These soils are mainly wooded. They are used mainly for 
recreation, 


Representative profile of Alpena gravelly sandy loam, 


0 to 6 percent slopes, in a nonwooded area, SEYASEY, see. 
2, T. 33 N., R. 8 W.: 


A1—O to 8 inches, very dark brown (10YR 2/2) gravelly 
sandy loam; moderate, fine, granular structure; 
friable ; 20 percent coarse fragments; neutral; diffuse, 
wavy boundary. 

B—8 to 10 inches, dark yellowish-brown (10YR 4/4) gravelly 
sandy loam; weak, medium, granular structure; 
friable; 40 percent coarse fragments; neutral; clear, 
wavy boundary. 

IIC—10 to 60 inches, brown (10YR 5/8) very gravelly sand ; 
single grain; loose; 55 percent coarse fragments; 
moderately alkaline; slightly effervescent. 


The solum ranges from 4 to 10 inches in thickness. Coarse 
fragments range from 10 to 50 percent by volume throughout 
the solum. Coarse fragments are gravel, flagstones, cobble- 
stones, and stones but are dominantly gravel. Flaggy and 
stony fragments are mainly limestone. The IIC horizon is 
mildly alkaline or moderately alkaline and is slightly effer- 
vescent. 


The Alpena soils in Charlevoix County were mapped with 
East Lake and Kiva soils. They are similar to the Summer- 
ville soils. They have a thinner solum than the Hast Lake 
and Kiva soils. They have bedrock at a depth of more than 
60 inches, but the Summerville soils have bedrock at a depth 
of less than 20 inches. 

Alpena gravelly sandy loam, 0 to 6 percent slopes 
(AgB).—-This soil is on beach ridges, terraces, and sandy 
plains. It has the profile described as representative for 
the series, 

Included with. this soil in mapping were many seep 
spots and small areas where the water table is at a depth 
of less than 314 feet during most months. These areas are 
near Lake Michigan. Also included were somewhat poor- 
ly drained and poorly drained soils in shallow swales 
and in some small areas where the surface layer rests 
directly on alkaline sand and gravel. : 

Most areas of this soil are wooded. Other areas are in 
hay crops and pasture. The main concerns of management 
are conserving soil moisture and maintaining fertility. 
: Capability unit VIs-2 (Ga); woodland suitability group 


Alpena gravelly sandy loam, 6 to 18 percent slopes 
(AgD).—-This soil is on beach ridges, terraces, and along 
the edges of sandy plains. 

Included with this soil in mapping were small, brown, 
alkaline, eroded areas of very gravelly sand. Also in- 
cluded were small sand deposits in depressions. 

This soil is in sparse woodland or is idle. The main 
concerns of management are conserving soil moisture and 
maintaining fertility. (Capability unit VIs-2 (Ga); 
woodland suitability group Y) 

Alpena gravelly sandy loam, 18 to 35 percent slopes 
(AgF).—This soil is on long, narrow escarpments between 
high and low lake terraces. It has a profile similar to that 
described as representative for the series, but it is much’ 
thinner. 

Included with this soil in mapping were small areas 
that have a loamy sand surface layer. In these areas the 
depth to alkaline very gravelly sand is less than 8 inches. 

This soil is in sparse woodland or is idle. The main 
concern of management is conserving soil moisture. The 
main limitation is the steepness of slopes. (Capability 
unit VIs-2 (Ga); woodland suitability group Y) 

Alpena, Kiva and East Lake soils (0 to 50 percent 
slopes) (Ak).—These soils are on beach ridges, terraces, and 
sandy plains. The surface layer ranges from gravelly 
sandy loam to gravelly sand. 
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Included with these soils in mapping were small eroded 
areas of soils on the steeper slopes and small areas of 
Leelanau loamy sand. | 

Most areas of these soils are wooded. Some of the less 
sloping areas are in pasture and hay. The main concerns 
of management are conserving soil moisture and main- 
taining fertility. The main limitation in a few areas is 
the steepness of slopes. (Capability unit VIs-2 (Ga, 4a, 
5a); woodland suitability group Y) 


Angelica Series 


The Angelica series consists of poorly drained, nearly 
level to gently sloping soils on till plains and moraines. 
These soils formed in loam till. In Charlevoix County the 
Angelica soils were mapped only in a complex with the 
Ensley soils. 

In a representative profile, the surface layer is black 
loam 6 inches thick. The subsurface layer is dark grayish- 
brown loam 2 inches thick and has olive-brown and light 
brownish-gray mottles. The subsoil consists of two .parts. 
The upper part is light brownish-gray, friable sandy 
loam 4 inches thick and has strong-brown mottles. The 
lower part is yellowish-brown, friable sandy loam 7 inches 
thick. Below the subsoil is yellowish-brown sandy loam 
9 inches thick. The underlying material, at a depth of 
28 inches, is light brownish-gray loam with yellowish- 
brown mottles. 

Permeability is moderately slow. The available water 

capacity and the organic-matter content are high. Natural 
fertility is high. Surface runoff is slow. 

If drained, “Angelica soils are well suited to farming. 
They are generally poorly suited to woodland. They have 
severe limitations for most nonfarm uses. Angelica soils 
are well suited as habitat for wetland wildlife. These 
soils are mainly wooded. 

Representative profile of an Angelica loam from an 
area of Angelica-Ensley loams in a nonwooded area, 
SWY,NW1, sec. 21, T. 33 N., R. 8 W.: 


A1—0 to 6 inches, black (10YR 2/1) loam; weak, coarse, 
granular structure; friable; less than 5 percent coarse 
fragments; neutral; clear, smooth boundary. 

A2g—6 to 8 inches, dark grayish-brown (2.5¥ 4/2) loam; 
common, medium, distinct, olive-brown (2.5Y 4/4) 
and light brownish-gray (2.5Y 6/2) mottles; mod- 
erate, medium, subangular blocky structure; friable; 
less than 5 percent coarse fragments; mildly alkaline; 
clear, wavy boundary. 

B21g—8 to 12 inches, light brownish-gray (10YR 6/2) sandy 
loam ; common, medium, distinct, strong-brown (7.5YR 
5/6) mottles; very weak, medium, subangular blocky 
structure; friable; less than 5 percent coarse frag- 
ments; mildly alkaline; clear, wavy boundary. 

B22—12 to 19 inches, yellowish-brown (10¥YR 5/4) sandy 
loam ; common, medium, faint, yellowish-brown (10YR 
5/6) mottles; very weak, medium, subangular blocky 
structure; friable; less than 5 percent coarse frag- 
ments; mildly alkaline; gradual, wavy boundary. 

C1—19 to 28 inches, yellowish-brown (10YR 5/4) sandy loam; 
common, medium, faint, yellowish-brown (10YR 5/6) 
mottles; very weak, coarse, subangular blocky struc- 
ture; friable; 5 percent coarse fragments; mildly 
alkaline ; 3 slightly effervescent ; diffuse, wavy boundary. 

C2g—28 to 60 inches, light brownish- -gray (2.5Y 6/2) loam; 
common, medium, distinet, yellowish-brown (10YR 
5/6) mottles; very weak, coarse, subangular blocky 
structure ; friable; 5 percent coarse fragments ; mildly 
alkaline; slightly effervescent. 


Reaction throughout the solum ranges from slightly acid, 
to mildly alkaline. The C horizon is yellowish brown, light 
brownish gray, or reddish brown. It is mildly alkaline or 
moderately alkaline and is slightly effervescent. 

The texture in the lower part of the B horizon of tiisea 
soils is coarser and reaction in the solum is more alkaline than 
the defined range for the series, but these differences do not 
alter the usefulness or behavior of these soils. 

Augelica soils are in a toposequence with the Onaway and 
Mackinac soils. They are mapped with Ensley soils. Angelica 
soils are similar to Bruce soils. They have mottles that are 
lacking in Onaway soils. They differ from Mackinac soils in 
having one layer or more in the B horizon that is dominantly 
grayish in color. They contain more clay than the Ensley 
soils between depths of 10 to 40 inches. Angelica soils differ 
from Bruce soils in having coarse fragments throughout the 
profile and in lacking stratification in the C horizon. 


Angelica-Ensley loams (0 to 4 percent slopes) (An).— 
These soils are in swales, in depressions, and on foot slopes 
of uplands. The Angelica soil makes up about 50 percent 
of the complex, the “Ensley soil, 30 percent, and included 
soils, about 20 percent. 

Included in mapping were small areas of somewhat 
poorly drained Charlevoix loam in slightly higher posi- 
tions and a few small areas of thin, sandy overwash 
material. : 

These soils are used for common crops where they are 
drained. Undrained areas are in pasture or woodland. 
The main concern of management is improving drain- 
age. (Capability unit Ilw- 4 (2.5¢, 8c); woodland suit- 
ability group P) 


Au Gres Series 


The Au Gres series consists of somewhat poorly 
drained, nearly level to gently sloping soils on till plains, 
outwash plains, and lake plains. These soils formed in 
sand. 

‘In a representative profile, the surface layer is very 
dark grayish-brown sand 4 inches thick. The subsurface 
layer is light brownish-gray sand 8 inches thick and has 
dark yellowish- brown mottles. The subsoil is dark yel- 
lowish-brown and grayish-brown sand that is slightly 
cemented in spots and ‘is about 18 inches thick. The un- 
derlying material, at a depth of 80 inches, is grayish- 
brown sand. 

Permeability is rapid. The available water capacity is 
low. The organic-matter content is moderately low, and 
natural fertility is low. Surface runoff is slow. . 

Au Gres soils are poorly suited to farming. These soils 
are poorly suited to hardwoods and pines and moderately 
suited to aspens. They have moderate to severe limitations 
for many nonfarm uses. They are used mainly for pasture 
and woods. 

Representative profile of Au Gres sand, 0 to 4 percent 
slopes, in a nonwooded area, NE14SW), sec. 34., T. 34 N., 
R. 8 W.: 

A1—0 to 4 inches, very dark grayish-brown (10YR 3/2) sand; 
very weak, fine, granular structure ; very friable; 
slightly acid; clear, smooth boundary. 

A2—4 to 12 inches, light brownish-gray (10YR 6/2) sand; 
common, medium, distinct, dark yellowish-brown 
(10YR 4/4) mottles; single grain; loose; slightly 
acid; clear, wavy boundary. 

B2ir—12 to 20 inches, dark yellowish-brown (10YR 4/4) sand; 
single grain; loose; few slightly cemented chunks of 
ortstein; slightly acid; clear, wavy boundary. 
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B3g—20 to 30 inches, grayish-brown (10YR 5/2) sand; com- 
mon, medium, distinct, yellowish-brown (10YR 5/6) 
mottles; single grain; loose; slightly acid; gradual, 
wavy boundary. 

C—30 to 60 inches, grayish-brown (10YR 5/2) sand; single 
grain; loose; neutral. 


Reaction throughout the solum is medium acid or slightly 
acid. The A2 horizon is gray or light brownish gray. In a 
few places, a Bhir horizon is present. It is dark-brown or 
dark reddish-brown sand. The C horizon is grayish brown 
or brown. It is neutral or mildly alkaline. 

The Au Gres soils in Charlevoix County are on most land- 
scapes with the Croswell, Kalkaska, Roscommon, Rubicon, 
Saugatuck, and Wallace soils. They are similar to Gladwin 
and Otisco soils. They differ from Croswell soils in having 
motties in the A2 horizon or in the upper part of the B hori- 
zon, They have mottles that are lacking in Kalkaska, Rubi- 
con, and Wallace soils. Au Gres soils differ from Saugatuck 
soils in lacking a continuous ortstein layer in the B horizon. 
They differ from Roscommon soils in having a Bir horizon. 
Au Gres soils differ from Gladwin and Otisco soils in lacking 
a loamy B’t horizon. Also, they differ from Gladwin soils in 
lacking effervescent gravelly sand in the C horizon. 

_ Au Gres sand, 0 to 4 percent slopes (ArA).—This soil 
is on broad, slightly undulating, sandy plains. It has the 
profile described as representative for the series. 

Included with this soil: in mapping were small areas 
of moderately well drained Croswell sand at the slightly 
higher elevations and small areas of poorly drained Ros- 
common sand in narrow swales. Also included were areas 
of Saugatuck sand, generally less than an acre in size. 

This soil is generally in pasture or woods, but some 
areas are in cultivation. The main concerns of manage- 
ment are improving drainage, maintaining fertility, con- 
serving soil moisture where this soil is drained, and con- 
trolling soil blowing. (Capability unit IVw-2 (5b); 
woodland suitability group F) 

Au Gres sand, loamy substratum, 0 to 4 percent slopes 
{AvA).—This soil is on small, sandy plains. It differs from 
the profile described as representative for the series in 
having loam underlying material at depths ranging from 
42 to 66 inches. 

_ Included with this soil in mapping were small, depres- 
sional areas of poorly drained or very poorly drained 
Roscommon sand and Brevort loamy sand. 

Some areas of this soil are in cultivation. Other areas 
are wooded. A few areas are in hay and pasture. The 
main concerns of management are improving drainage, 
maintaining fertility, conserving soil moisture where this 
soil is drained, and controlling soil blowing. (Capability 
unit IVw-2 (5/2b); woodland suitability group F). 


Barker Series 


The Barker series consists of well drained or moderate- 
ly well drained, gently sloping to steep soils on moraines. 
These soils formed in silty clay loam till that contained 
shale fragments. The shallow glacial till deposits are 
strongly influenced by underlying shale. 

In a representative profile, the surface layer is very 
dark grayish-brown loam 8 inches thick. The subsurface 
layer is brown silt loam 4 inches thick. The subsoil con- 
sists of two parts. The upper part is firm, grayish-brown 
heavy silt. loam. The lower part is very firm, light olive- 
brown silty clay loam. The underlying material, at o 
depth of 26 inches, is light olive-brown silty clay loam 
that contains many shale fragments. 


Permeability is moderately slow. The available water 
capacity is high. Organic-matter content is moderate, and 
natural fertility is high. . 

Barker soils are moderately suited to farming. They 
are well suited to hardwoods. They have severe limita- 
tions for most nonfarm uses. These soils occupy small 
areas and consequently are not generally in cultivation. 
They are mainly idle or are in pasture. 

Representative profile of Barker loam, 2 to 6 percent 
slopes, in a nonwooded area, SEI4NE\, sec. 27, T. 32 N., 
R.7W.: 


Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
loam; moderate, medium, granular structure; friable ; 
5 percent coarse fragments; slightly acid; clear, 
smooth boundary. : 

A2—8 to 12 inches, brown (10YR 5/3) silt loam; moderate, 
medium, platy structure; friable; 5 percent coarse 
fragments; slightly acid; clear,.smooth boundary. 

B21t—12 to 14 inches, grayish-brown (2.5Y 5/2) heavy silt 
loam; moderate, medium, subangular blocky struc- 
ture; firm; clay films; 10 percent coarse fragments ; 
neutral; clear, smooth boundary. 

B22t—14 to 26 inches, light olive-brown (2.5Y 5/4) silty 
clay loam; moderate, medium, angular blocky struc- 
ture; very firm; clay films; 15 percent coarse frag- 
ments; neutral; clear, smooth boundary. 

C—26 to 48 inches, light olive-brown (2.5Y 5/4) shaly silty 
clay loam; moderate, medium, angular blocky struc- 
ture; very firm; 25 percent coarse fragments; mildly 
alkaline; slightly effervescent. 


In a few profiles, shale bedrock ranges from a depth of 
40 to 60 inches. Coarse fragments throughout the solum range 
from 1 to 15 percent by volume. They range from 20 to 35 
percent by volume in the C horizon. The Al horizon is black 
or very dark grayish brown. The B21t horizon is heavy silt 
loam or light silty clay loam. The © horizon is shaly silty 
clay loam or shaly clay loam. It is mildly alkaline or mod- 
erately alkaline and is slightly effervescent. 

Barker soils are similar to Barker soils, shallow variant, 
and Nester soils. They differ from Barker soils, shallow vari- 
ant, in having bedrock at a depth of more than 40 inches 
rather than at a depth of 20 to 40 inches. Barker soils have 
yellower hues in the B and C horizons than the Nester soils. 
Also, coarse fragments in the Barker soils are dominantly 
shale. 

Barker loam, 2 to 6 percent slopes (8a8).—This soil is 
on ridgetops and footslopes on uplands. It has the profile 
described as representative for the series. _ 

Included with this soil in mapping were small, grayish- 
brown, eroded areas of soils and small areas of Emmet 
sandy loam and Leelanau loamy sand. 

This soil is in cultivation, in pasture, or is idle. Sur- 
face runoff is medium. The main concerns of management 
are controlling water erosion and, in some areas, keeping 
good soil tilth. (Capability unit IIe-1(1.5a); woodland 
suitability group B) 

Barker loam, 6 to 12 percent slopes (BaC).—This soil 
is on ridgetops, knolls, and foot slopes on uplands. 

Included with this soil in mapping were a few, small, 
grayish-brown, eroded areas and small areas of Emmet 
sandy loam. 

This soil. is in cultivation, in pasture, or is idle. A few 
areas are wooded. Surface runoff is medium to rapid. 
The main concerns of management are controlling water 
erosion and, in some areas, keeping good soil tilth. (Ca- 
pability unit IIlTe+4 (1.52); woodland suitability group 
B) 
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Barker loam, 12 to 25 percent slopes (BaE|.—This soil 
is on hillsides on uplands. It has a profile similar to the 
one described as representative for the series, but it is 
thinner because of the steep slopes. 

Included with this soil in mapping were many, small, 
a are eroded areas of soils and a few shallow 
gullies. 

This soil is idle or in pasture. Surface runoff is rapid. 
The main concern of management is controlling water 
erosion. The main limitation in some areas is steepness 
of slopes. (Capability unit IVe-1 (1.52) ; woodland suit- 
ability group B) 


Barker Series, Shallow Variant 


The Barker series, shallow variant, consists of some- 
what poorly drained and moderately well drained, gently 
sloping soils on moraines. These soils formed in shaly 
clay. less than 40 inches thick over shale bedrock. 

In a representative profile, the eurface layer is very 
dark gray loam 5 inches thick. The subsoil consists of 
two parts. The upper part is firm, olive-gray clay loam 
4 inches thick and has yellowish-brown mottles. The 
lower part is very firm, olive clay 9 inches thick and has 
light olive-brown mottles. The underlying material is 
olive shaly clay 10 inches thick and has light olive-brown 
mottles. Below this, at a depth of 28 inches, is dark olive- 
gray shale bedrock. 

Permeability is slow above the bedrock. The available 
water capacity is moderate. Organic-matter content is 
moderate, and natural fertility 1s high. Surface runoff 
is medium, 

Barker soils, shallow variant, are poorly suited to 
farming or to woodland because they are moderately 
shallow to bedrock. They have severe limitations for 
many nonfarm uses. These soils are wooded or are used 
for pasture. 

Representative profile of Barker loam, shallow variant, 
2 to 6 percent slopes, in a nonwooded area, SEYZANW14 
sec. 9, T. 32 N., R. 7 W.: 


Ap—0O to 5 inches, very dark gray (10YR 3/1) loam; mod- 
erate, very fine, subangular blocky structure; friable; 
5 percent coarse fragments; neutral; abrupt, smooth 
boundary. 

B2ite—5 to 9 inches, olive-gray (5Y 4/2) clay loam; many, 
fine, prominent, yellowish-brown (10YR 5/6) mottles; 
strong, fine, angular blocky structure; firm; clay 
films; 15 percent coarse fragments; medium acid; 
clear, wavy boundary. 

B22t—9 to 18 inches, olive (5Y 4/3) clay; common, medium, 
distinct, light olive-brown (2.5Y 5/6) mottles; strong, 
fine, angular blocky structure; very firm; clay films; 
15 percent coarse fragments; neutral; clear, wavy 
boundary. 

C—18 to 28 inches, olive (5Y 4/3) shaly clay; common, me- 
dium, distinct, light olive-brown (2.5Y 5/6) motiles; 
strong, fine, angular blocky structure; very firm; 25 
percent coarse fragments; mildly alkaline; slightly 
effervescent. 

ITR—28 inches-+, dark olive-gray (5¥ 3/2) shale bedrock; 
slightly effervescent. 


Depth to bedrock ranges from 20 to 40 inches. Coarse frag- 
ments range from 5 to 25 percent by volume in the solum 
and from 15 to 35 percent in the C horizon, Reaction through- 
out the solum ranges from medium acid to neutral. In a few 
profiles, an A2 horizon is present. The B horizon is clay loam 
or clay. The C horizon is clay loam or clay, or shaly analogs 
of these textures. It is mildly alkaline or moderately alkaline 
and is slightly effervescent. 


Barker soils, shallow variant, are similar to Barker soils. 
They differ from Barker soils in having bedrock at a depth 
of 20 to 40 inches rather than at a depth of more than 40 
inches. 

Barker loam, shallow variant, 2 to 6 percent slopes 
(BcB).—This soil is on foot slopes, ridgetops, and ‘hilltops 
of uplands. The surface layer contains numerous shale 
fragments. 

Included with this soil in mapping were very small 
areas of well-drained Emmet sandy loam and Leelanau 
loamy sand. Also included were very small areas of soils 
that have shale bedrock at a depth of 12 to 20 inches. 

This soil is mainly in pasture and woods. A few areas 
are in cultivation. The main concerns of management are 
controlling water erosion and, in some areas, Improving 
drainage. (Capability unit [Ve-1 (1.5a/Ra); woodland 
suitability group T) . 


Belding Series 


The Belding series consists of somewhat poorly 
drained, nearly level to gently sloping soils on lake plains 
and till plains. These soils formed in sandy loam over 
loam. In Charlevoix County the Belding soils were 
mapped only in a complex with the Breckenridge soils. 

In a representative profile, the surface layer is dark- 
brown sandy loam 8 inches thick. The subsurface layer is 
grayish-brown sandy loam 3 inches thick. The subsoil 
consists of four parts. The upper part is yellowish-brown, 
very friable loamy sand 3 inches thick. The next part is 
brown, very friable sandy loam 2 inches thick. The next 
part is reddish-brown, friable sandy clay loam 8 inches 
thick. Below this is brown, friable sandy loam 10 inches 
thick. The underlying material, at a depth of 34 inches, 
is light-brown loam. 

Permeability is moderately rapid in the subsoil and 


‘moderately slow in the underlying material. The avail- 


able water capacity is moderate. Organic-matter content 
is moderate, and natural fertility is medium. Surface 
runoff is slow. 

Tf drained, Belding soils are well suited to farming. 
They are generally poorly suited to woodland. They have 
moderate to severe limitations for many nonfarm uses. 
These soils are mainly in cultivation, but some areas are 
in woods or pasture. 

Representative profile of a Belding sandy loam from 
an area of Belding-Breckenridge sandy loams, 0 to 4 per- 
cent slopes, in an unwooded area, NEI,SE1, sec. 34, T. 33 
N., R. 7 W.: 


Ap—O to 8 inches, dark-brown (10YR 3/3) sandy loam; weak, 
fine, granular structure; very friable; slightly acid; 
clear, smooth boundary. 

A2—8 to 11 inches, grayish-brown (10¥R 5/2) sandy loam; 
very weak, medium, subangular blocky structure; 
very friable; slightly acid; clear, wavy boundary. 

Bir—11 to 14 inches, yellowish-brown (10YR 5/4) loamy 
sand; common, medium, faint, brown (10¥YR 4/3) 
mottles; weak, medium, subangular blocky structure; 
very friable; slightly acid; gradual, wavy boundary. 

A’2--14 to 16 inches, brown (10YR 5/3) sandy loam; com- 
mon, medium, faint, brown (10YR 4/3) mottles; weak, 
medium, subangular blocky structure; very friable; 
slightly acid; clear, smooth boundary. 

B’2t—16 to 24 inches, reddish-brown (5YR 4/4) sandy clay 
loam ; very weak, coarse, subangular blocky structure ; 
friable; few thin clay films on surfaces of peds; 
slightly acid; clear, smooth boundary. 
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B’3—24 to 34 inches, brown (7.5YR 5/4) sandy loam; mas- 
sive; friable; neutral; gradual, smooth boundary. 

IIC—84 to 60 inches, light-brown (7.5YR 6/4) loam; mas- 
sive; friable; 15 percent coarse fragments; mildly 
alkaline; slightly effervescent. 


Glacial outwash material ranges from 18 to 42 inches in 
eevee a IIC horizon of till or lacustrine material. 
The A’2 horizon is sandy loam or loamy sand. In a few pro- 
files, the B’ horizon formed in till or lacustrine material and 
is clay loam, loam, or silty clay loam. The C horizon is light 
brown, light reddish brown, or light yellowish brown. It is 
mildly alkaline or moderately alkaline and is slightly effer- 
vescent. | 

The texture in the B’ horizon is coarser and the color in 
the lower part of the soil profile is brighter than that of the 
defined range for the series. These differences, however, do 
not alter the usefulness and behavior of these soils. 

The Belding soils are in toposequence with Breckenridge 
and Ubly soils. They are similar to Ioseo and Charlevoix 
soils. Belding soils differ from Breckenridge soils in having 
browner colors or redder hues in the B horizon. They differ 
from Ubly soils in having mottles in the upper part of the 
subsoil... Belding soils are dominantly finer textured in the 
upper part of the profile than the Iosco soils. They are finer 
textured in the C horizon than the Charlevoix soils. 


Belding-Breckenridge sandy loams, 0 to 4 percent 
slopes (BdA).—These soils are on undulating plains. The 
Belding soil makes up about 45 percent of the complex; 
the Breckenridge soil, about 45 percent; and included 
soils, about 10 percent. Belding sandy loam is on the 
higher, slightly convex mounds and rises. Intermingled 
with these areas are Breckenridge sandy loam in lower, 
slightly concave depressions, drainageways, and flats. 

Included in mapping were small areas of Ubly sandy 
loam on higher crests of the undulating landscape. 

These soils are in cultivation or in wood. The main 
concern of management is improving drainage. The main 
limitation is a hazard of frost in some years. (Capability 
unit IIw-8 (3/2b, 8/2c); woodland suitability group G) 


Bergland Series 


The Bergland series consists of poorly drained, nearly 
level to gently sloping soils in depressional areas on till 
plains. These soils formed in silty clay till. In Charlevoix 
County the Bergland soils were mapped only in a com- 
plex with the Sims soils. 

_In a representative profile, the surface layer is black 
silty clay loam 8 inches thick. The subsoil consists of two 
parts. The upper part is firm, brown silty clay loam 4 
inches thick. The lower part is very firm, dark grayish- 
brown silty clay 6 inches thick and has dark yellowish- 
brown mottles. The underlying material, at a depth of 
18 inches, is reddish brown silty clay with reddish-brown 
mottles. 

_ Permeability is very slow. The available water capacity 
1s moderate. Organic-matter content and natural fertility 
are high. Surface runoff is very slow. 

If drained and not subject to frost, Bergland soils are 
moderately suited to farming. These soils are poorly 
suited to -woodland. They have severe limitations for most 
nonfarm uses. Most areas of these soils are wooded. - 

Representative profile of a Bergland silty clay loam 
from an area of Bergland-Sims silty clay loams in a 
cultivated area, NWIANWI1, sec. 29, T. 33 N., R. 8 W.: 

A1—O to 8 inches, black (10YR 2/1) silty clay loam; mod- 


erate, medium, granular structure; firm: slightly 
acid; clear, wavy boundary. 


B1—8 to 12 inches, brown (10YR 5/3) silty clay loam; many, 
fine, faint, dark-brown (10YR 4/3) mottles; weak, 
medium, platy structure; firm; slightly acid; clear, 
wavy boundary. 

B2g—12 to 18 inches, dark grayish-brown (10¥R 4/2) silty 
clay; many, fine, distinct, dark yellowish-brown 
(10YR 4/4) mottles; weak, medium, angular blocky 
structure; very firm; slightly acid; clear, wavy 
boundary. 

C—18 to 60 inches, reddish-brown (5YR 5/8) silty clay; many, 
medium, faint, reddish-brown (5YR 4/4) mottles; 
moderate, medium, angular blocky structure; very 
firm; mildly alkaline; slightly effervescent. 


The solum ranges from 16 to 36 inches in thickness. Reac- 
tion throughout the solum ranges from slightly acid to mildly 
alkaline. The C horizon is mildly alkaline or moderately alka- 
line and is slightly effervescent. 

The Al horizon is thicker and the B and C horizons are 
lower in clay content than the defined range for the series, but 
these differences do not alter the usefulness and behavior of 
these soils. 

The Bergland soils are in a toposequence with the Rudyard 
soils. They were mapped with the Sims soil. Bergland soils 
have a darker colored surface horizon than the Rudyard soils. 
They differ from the Sims soils in averaging a higher clay 
content between depths of 10 and 40 inches. 

Bergland-Sims silty clay loams (0 to 4 percent slopes) 
{Be).—These soils are in narrow swales and fiat depressions 
on clayey plains. The Bergland soil makes up about 50 
percent of this complex; the Sims soil, 40 percent; and 
included soils, about 10 percent. 

Included in mapping were small areas of thin, sandy 
overwash material and small areas of soils that have a 
thin, mucky surface layer less than 10 inches thick. 

These soils are in cultivation where they are drained. 
Many areas are in woods. A few areas are in pasture or 
are idle. The main concern of management is Improving 
drainage. The main limitations are restricted permeabil- 
ity and, in the lower areas, frost. (Capability unit IIIw-1 
(Ie, 1.5¢) ; woodland suitability group P) 


Blue Lake Series 


The Blue Lake series consists of well-drained, nearly 
level to very steep soils on till plains and moraines. These 
soils formed in loamy sand or sand. In Charlevoix County 
the Blue Lake soils were mapped alone and in associations 
with Kalkaska soils. 

In a representative profile, the surface layer is very 
dark grayish-brown loamy sand 9 inches thick. The sub- 
surface layer is dark grayish-brown loamy sand 2 inches 
thick. The subsoil consists of three parts. The upper part 
is dark-brown, very friable loamy sand 14 inches thick. 
The middle part consists of thin, interbedded layers of 
loose, brown sand and dark-brown, very friable heavy 
loamy sand 25 inches thick. The lower part is reddish- 
brown, very friable sandy loam 10 inches thick. The un- 
derlying material, at a depth of 60 inches, is light brown 
sand. 

Permeability is rapid in the upper 50 inches, The avail- 
able water capacity is low. Organic-matter content is 
moderately low, and natural fertility is low. 

The less sloping areas of Blue Lake soils are moderately 
suited to farming. These soils are moderately suited to 
hardwoods and well suited to pines. The less sloping areas 
have few limitations for nonfarm uses, and most of these 
areas are in cultivation. The steeper sloping areas are in 
woods or pasture. 
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Representative profile of Blue Lake loamy sand, 0 to 6 
percent, slopes, in a cultivated area, SEI4ZSE1, sec. 33, 
T. 34 N., R. 6.W.: 


Ap—O to 9 inches, very dark grayish-brown (10¥R 3/2) loamy 
sand; very weak, fine, granular structure; very 
‘friable; medium acid; abrupt, smooth boundary. 

A2—9 to 11 inches, dark grayish-brown (10YR 4/2) loamy 
sand; very weak, medium, platy structure; very 
friable; medium acid; abrupt, smooth boundary. 

B2lir—11 to 18 inches, dark-brown .(7.5YR 4/4) loamy sand; 
weak, medium, subangular blocky structure; very 
friable; a few weakly cemented chunks of ortstein; 
medium acid; clear, wavy boundary. 

B22ir—18 to 25 inches, dark-brown (7.5YR 4/4) loamy sand; 
very weak, fine, subangular blocky structure; very 
friable; slightly acid; clear, wavy boundary. 

A’&B’—25 to 50 inches, brown (7.5YR 5/4) sand (A’2) ; single 
grain; loose; bands of dark-brown (7.5YR 4/4) heavy 
loamy sand (B’21t) ; bands are 1 to 2 inches thick and 
are from 2 to 4 inches apart; clay bridges connect 
sand grains in bands; massive; very friable; slightly 
acid; gradual, irregular boundary. 

B’22t—50 to 60 inches, reddish-brown (5YR 4/4) sandy loam; 
weak, medium, subangular blocky structure; very 
friable ; few patchy clay films on ped surfaces ; slightly 
acid; gradual, broken boundary. 

C—60 to 66 inches, light-brown (7.5YR 6/4) sand; single 
grain; loose; slightly acid. 


The solum ranges from 50 to 70 inches in thickness. Reac- 
tion throughout the solum is medium acid or slightly acid. 
In cultivated areas the A2 horizon is absent in a few profiles. 
The B’t bands in the A’&B’ and B’22t horizons are heavy 
loamy sand or light sandy loam. The C horizon ranges from 
slightly acid to mildly alkaline, and, in a few profiles, it is 
Slightly effervescent. 

The Blue Lake soils are in a toposequence with the Edmore 
and Otisco soils. They were mapped with Kalkaska soils. 
Blue Lake soils are similar to Leelanau and Mancelona soils. 
Blue Lake soils differ from Edmore and Otisco soils in lack- 
ing mottles in the solum. They differ from Kalkaska soils 
in having a clay-enriched B’t horizon. Blue Lake soils differ 
from Leelanau and Mancelona soils in lacking coarse frag- 
ments in the profile. 


Blue Lake loamy sand, 0 to 6 percent slopes (818).— 
This soil.is on low ridges, knolls, and foot slopes on up- 
lands. It has the profile described as representative for 
the series, ~ 

Included with this soil in mapping were small areas 
of soils where shale bedrock is at a depth of less than 24 
inches. Also included were a few small depressions of 
sandy overwash deposited on the original surface layer 
and a few small areas of Emmet sandy loam. 

Most areas of this soil are in cultivation, but a few 
small areas are in woods. Surface runoff is slow. The main 
concerns of management are controlling soil blowing, con- 
serving soil moisture, and maintaining fertility. (Ca- 
pability unit IIIs (4a) ; woodland suitability group C) 

Blue Lake loamy sand, 6 to 12 percent slopes (BIC) — 
This soil is on ridges, knolls, and foot slopes on uplands. 

Included with this soil in mapping were small areas 
where shale bedrock is at a depth of less than 24 inches 
and small areas of a dark-brown, eroded soil. Also in- 
cluded were small areas of Emmet sandy loam. 

This soil is mainly in cultivation, but a few areas are 
in woods. Surface runoff is slow to medium. The main 
concerns of management are controlling water erosion, 
conserving soil moisture, and maintaining fertility. (Ca- 
pability unit IITe-9 (4a) ; woodland suitability group C) 

Blue Lake loamy sand, 12 to 18 percent slopes (BID).— 
This soil is on ridges and hillsides on uplands. 


Included with this soil in mapping were small, dark- 
brown, eroded areas and small areas of Emmet sandy 
loam. 

This soil is mainly in pasture, is idle, or is in woods. 
Surface runoff is medium. The main concerns of manage- 
ment are controlling water erosion, conserving soil mois- 
ture, and maintaining fertility. (Capability unit [Ve-9 
(4a); woodland suitability group C) 

. Blue Lake loamy sand, 18 to 50 percent slopes (BIF)— 
This soil is on hillsides on uplands. 

Included with this soil in mapping were very small 
areas of soils where shale bedrock is at a depth of less 
than 24 inches and a few small areas of dark-brown, 
eroded soils. Also included were a few small areas of 
Emmet sandy loam. 

This soil is mainly in woods, but a few areas are in 
pasture or are idle. Surface runoff is medium. The main 
concern of management is controlling water erosion. The 
main limitation is steepness of slopes. (Capability unit 
Vie-2 (4a); woodland suitability group C) 

Blue Lake-Kalkaska association, undulating (0 to 6 
percent slopes) (BKB).—These soils are on undulating sandy 
plains. Blue Lake and Kalkaska soils make up 80 percent 
of this association, and the rest is included soils. The Blue 
Lake soil has a loamy sand surface layer, and the Kal- 
kaska soil has a sand surface layer. _ 

Included in mapping were areas of somewhat poorly 
drained Au Gres sand along the edges of swamps. Also 
included were small areas of dark-brown, eroded soils. 

These soils are mainly in pasture or are idle, but a few 
areas are in cultivation. Small areas are in woods. Surface 
runoff is slow. The main concerns of management are 
controlling soil blowing, conserving soil moisture, and 
maintaining fertility. (Capability unit ITIs-4 (4a, 5a); 
woodland suitability group C) 

Blue Lake-Kalkaska association, rolling (6 to 18 
percent slopes) (BKC)—These soils are in rolling areas on 
wplands. The Blue Lake soil has a loamy sand surface 
layer, and the Kalkaska soil has a sand surface layer. 

Included in mapping were small, dark-brown, eroded 
areas of gravelly East Lake sand. 

These soils are mainly in woods. A few areas are in 
pasture or are idle. Surface runoff is medium. The main 
concerns of management are controlling water erosion, 
conserving soil moisture, and maintaining fertility. (Ca- 
parilty unit [Ve-9 (4a, 5a) ; woodland suitability group 


Breckenridge Series 


The Breckenridge series consists of very poorly 
drained, nearly level to gently sloping soils in depres- 
sional areas on lake plains and till plains. These soils 
formed in sandy loam and in the underlying stratified 
silt. loam and silty clay loam. In Charlevoix County 
Breckenridge soils were mapped only in a complex with 
Belding soils. 

In a representative profile, the surface layer is black 
sandy loam 9 inches thick. The subsurface layer is grayish- 
brown loamy sand 4 inches thick. The subsoil consists 
of three parts. The upper part is grayish-brown, fri- 
able loam 7 inches thick and has yellowish-brown mot- 
tles. The middle part is light olive-brown, friable sandy 
loam 11 inches thick and has dark yellowish-brown mot- 
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tles, The lower part is firm, light brownish-gray stratified 
silt loam and silty clay loam 5 inches thick and has dark 
yellowish-brown mottles. The underlying material, at a 
depth of 36 inches, is grayish-brown stratified silty loam 
and silty clay loam. 

Permeability is moderately rapid in the upper part of 
the subsoil and moderately slow in the lower part of the 
subsoil and in the underlying material. The available 
water capacity is moderate in the upper part of the sub- 
soil and high in the lower part of the subsoil and in the 
underlying material. Organic-matter content is high, and 


natural fertility is medium. Surface runoff is very slow 
to ponded. 

If drained and not subject to frost, the Breckenridge 

soils are well suited to farming. They are generally poor- 
ly suited to woodland. They have severe limitations for 
most nonfarm uses. Most. areas of these soils are culti- 
vated as inclusions in less wet areas of Belding soils. 
. Representative profile of a Breckenridge sandy loam in 
an area of Belding-Breckenridge sandy loams, 0 to 4 per- 
cent slopes, in a nonwooded area, NWIZGSW14SE¥% sec. 
8, T. 38 N., R. 10 W.: 


A1—0 to 9 inches, black (10YR 2/1) sandy loam; moderate, 
fine, granular structure; friable; slightly acid; clear, 
wavy boundary. 

A2g—9 to 13: inches, grayish-brown (2.5Y 5/2) loamy sand; 
common, medium, distinct, dark yellowish-brown 
(10¥R 4/4) mottles; weak, thin, platy structure; 
friable; slightly acid; gradual, wavy boundary. 

B2g—13 to 20 inches, grayish-brown (10YR 5/2) loam; com- 
mon, Medium, distinct, yellowish-brown (10YR 5/6) 
mottles; moderate, medium, subangular blocky struc- 
ture; friable; neutral; gradual, wavy boundary. 

B31—20 to 31 inches, light olive-brown (2.5Y 5/4) sandy 
loam; common, medium, distinct, dark yellowish- 
brown (10YR 4/4) mottles; weak, medium, subangu- 
lar blocky structure; friable; neutral; gradual, wavy 
boundary. 

IIB32g—31 to 86 inches, light brownish-gray (10YR 6/2) 
stratified silt loam and silty clay loam; common, me- 
dium, distinct, dark yellowish-brown (10YR 4/4) mot- 
tles ; moderate, medium, subangular blocky structure; 
firm; neutral; gradual, wavy boundary. 

IIC—36 to 60 inches, grayish-brown (10YR 5/2) stratified 
silt loam and silty clay loam; weak, medium, sub- 
angular blocky structure; firm; mildly alkaline; 
slightly effervescent. 


Depth to the IIB or IIC horizons ranges from 18 to 89 
- inches. In a few profiles, thin strata of sandy material are 

in the B, IIB, and IIC horizony. Reaction throughout the 
solum ranges from slightly acid to mildly alkaline. The IIB 
horizon commonly is absent. The IIC horizon is loam, silt 
loam, clay loam, or silty clay loam. It is neutral to moderately 
alkaline and is slightly effervescent. 

The color in part of the B horizon is brighter than the 
defined range for the series, but this difference does not alter 
the usefulness or behavior of these soils. 

Breckenridge soils in Charlevoix County, are near Ubly 
soils in most areas. They were mapped with Belding soils. 
Breckenridge soils are similar to Brevort and -Munuseong 
soils. Breckenridge soils differ from Ubly soils in having 
mottles in the solum. They differ from Belding soils in hav- 
ing grayer, more olive, or yellower hues in the B horizon. 
Breckenridge soils are dominantly finer textured in the solum 
than Brevort soils. They contain less total clay separates in 
the C horizon than Munuscong soils. 


Brevort Series 


The Brevort series consists of poorly drained or very 
poorly drained soils in depressional areas on lake plains. 
480-892 O—74—2 . 


These soils formed in sand 18 to 42 inches thick over 
loam. 

In a representative profile, the surface layer is black 
loamy sand 4 inches thick. The subsoil consists of two 
parts. The upper part is loose, gray sand 11 inches thick. 
The lower part is loose, iat Gare sand 7 inches 
thick. The underlying material, at a depth of 22 inches, 
is brown loam. 

Permeability is rapid in the sandy layers and mod- 
erately slow in the underlying loam. The available water 
capacity is low in the sandy layers and high in the un- 
derlying material. Organic-matter content is high, and 
natural fertility is low. Surface runoff is very slow to 
ponded. ; 

Brevort soils are poorly suited to farming and to wood- 
land. They are well suited as habitat for wetland wild- 
life. They have severe limitations for most nonfarm uses. 
These soils are mainly wooded. : 

Representative profile of Brevort loamy sand in a 
cultivated area, SEY,SEY, sec. 27, T. 32 N., R.7 W.: 

Al—O to 4 inches, black (10YR 2/1) loamy sand; very weak, 
fine, granular structure; very friable; neutral; clear, 
smooth boundary. 

B21g—4 to 15 inches, gray (10YR 6/1) sand; single grain; 
loose; neutral; gradual, smooth boundary. 

B22—15 to 22 inches, grayish-brown (10YR 5/2) sand; single 
grain; loose; neutral; clear, wavy boundary. 

IIC—22 to 60 inches, brown (10YR 5/3) loam; weak, coarse, 


subangular blocky structure; friable ; 5 percent coarse 
fragments; mildly alkaline; slightly effervescent. 

The thickness of the solum ranges from 20 to 39 inches and 
commonly is the same as the depth of the IIC horizon. Coarse 
fragments throughout the sandy material range from less 
than 1 percent to 5 percent by volume. The sandy material 
is neutral or mildly alkaline throughout. The IIC horizon is 
loam, clay loam, or silty clay loam and is less than 1 percent 
to about 15 percent coarse fragments by volume. It is mildly 
alkaline or moderately alkaline and is slightly effervescent. 

The A horizon of these soils is thinner, and the color in the 
lower part of the profile is brighter than the defined range 
for the series, but these differences do not alter usefulness 
and behavior of these soils. 

The Brevort soils are in a toposequence with the Iosco and 
Menominee soils. They are similar to Breckenridge and Ros- 
common soils. Brevort soils are grayer in the B horizon than 
the Iosco and Menominee soils. They are predominantly 
coarser textured in the solum than the Breckenridge soils. 
Brevort soils differ from Roscommon soils in having a finer 
textured C horizon. 


Brevort loamy sand (0 to 4 percent slopes) (Bv)—This 
nearly level to gently sloping soil is in depressions and 
small, flat areas of sandy plains. 

Included with this soil in mapping were small areas 
of Iosco loamy sand on low mounds and ridges and small 
areas of Roscommon sand and Carbondale muck in nar- 
row depressions. 

This Brevort soil is mainly wooded, but a few areas 
are in cultivation. The main concerns of management are 
improving drainage and maintaining fertility. (Capabil- 
ity unit 1I1Tw-9 (4/2c) ; woodland suitability group W) 


Brimley Series 


The Brimley series consists of somewhat poorly 
drained, nearly level to gently sloping soils on lake 
plains, outwash plains, and deltas. These soils formed in 
stratified silt and very fine sand. 
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In a representative profile, the surface layer is very 
dark grayish-brown loam 8 inches thick. The subsurface 
layer is light brownish-gray loam 3 inches thick and has 
yellowish-brown mottles. The subsoil consists of three 
parts. The upper part is light yellowish-brown, friable 
loam 3 inches thick. The middle part is brown, friable 
fine sandy loam 4 inches thick. The lower part is firm, 
brown heavy loam 7 inches thick. The underlying mate- 
rial, at a depth of 25 inches, is light brownish-gray strati- 
fied silt and very fine sand with dark yellowish-brown 
mottles. ; 

Permeability is moderate. The available water capacity 
is high. Organic-matter content is moderate, and natural 
fertility is high. Surface runoff is slow. 

If drained, Brimley soils are well suited to farming. 
They are generally poorly suited to woodland. They have 
moderate to severe limitations for many nonfarm uses. 
These soils are mainly in pasture or in woods. 

Representative profile of a Brimley loam from an area 
of Brimley soils, 0 to 6 percent slopes, in a cultivated area, 
NEYSW, sec. 4, T. 33 N., R. 8 W.: 


Ap—0 to 8 inches, very dark grayish-brown (10YR 8/2) loam; 
moderate, fine, granular structure; friable; slightly 
acid; clear, smooth boundary. 

A2—8 to 11 inches, light brownish-gray (10YR 6/2) loam; 
common, fine, distinct, yellowish-brown (10YR 5/4) 
mottles; moderate, medium, platy structure; friable; 
slightly acid; clear, wavy boundary. 

Bir—11 to 14 inches, light yellowish-brown (10YR 6/4) loam; 
common, fine, faint, brown (10YR 5/3) mottles ; weak, 
medium, subangular blocky structure; friable ; slightly 
acid; clear, wavy boundary. 

A’2—-14 to 18 inches, brown (10YR 5/3) fine sandy loam; 
common, medium, faint, brown (10YR 4/3) mottles; 
weak, medium, subangular blocky structure; friable; 
neutral; gradual, wavy boundary. 

B’t—18 to 25 inches, brown (10YR 4/3) heavy loam; com- 
mon, medium, faint, dark yellowish-brown (10YR 
3/4) mottles; moderate, medium, subangular blocky 
structure; firm; clay films; neutral; clear, smooth 
boundary. 

C—25 to 60 inches, light brownish-gray (10YR 6/2) stratified 
silt and very fine sand; common, medium, distinct, 
dark yellowish-brown (10YR 4/4) mottles; massive; 
friable; mildly alkaline; slightly effervescent. 


The solum ranges from 24 to 36 inches in thickness. In a 
few profiles, thin strata of sandy or clayey material are in 
the solum. The A2 and the Bir horizons are silt loam, fine 
sandy loam, or loam. The A’2 horizon is silt loam or fine 
sandy loam. The B’t horizon is heavy loam, heavy silt loam, 
or heavy fine sandy loam. The © horizon is silt, very fine 
sand, or silt loam, but a few profiles have thin strata of 
other textures. The C horizon is mildly alkaline or moderately 
alkaline. It is slightly effervescent. 

Brimley soils are in a toposequence with the Bruce soils. 
They are similar to Mackinac and Rudyard soils. Brimley 
soils are browner or redder in the B horizon than Bruce 
soils. They differ from Mackinac soils in lacking coarse frag- 
ments throughout the profile and in having stratification in 
the C horizon. Brimley soils are coarser textured in the B 
and © horizons than the Rudyard soils. 


Brimley soils, 0 to 6 percent slopes (BwB)—These soils 
are on low knolls and ridges on broad plains. They have 
a profile similar to the one described as representative for 
the series, but the surface layer is loamy fine sand, silt 
loam, and fine sandy loam, as well as loam. 

Included with these soils in mapping were small areas 
of well-drained loamy soils. Also included were small 
areas of poorly drained Bruce soils where the soils in this 
unit are adjacent to swamps. 


These soils are mainly in pasture or woods. They are 
in cultivation where they are drained. The main concern 
of management is improving drainage. (Capability unit 
IIw-4 (2.5b) ; woodland suitability group Z) 


Bruce Series 


The Bruce series consists of poorly drained, nearly 
level to gently sloping soils in depressional areas on out- 
wash plains, lake plains, and deltas. These soils formed 
in stratified silt loam and very fine sand. 

In a representative profile, the surface layer is very 
dark brown silt loam 9 inches thick. The subsoil consists 
of three parts. The upper part is light olive-gray, friable 
silt loam 8 inches thick and has olive mottles. The middle 
part is olive-gray, friable loam 8 inches thick and has 
olive mottles. The lower part is very firm olive clay loam 
4 inches thick and has olive-gray mottles. The underlying 
material, at a depth of 24 inches, is light olive-gray 
stratified silt loam and very fine sand. 

’ Permeability is moderate. The available water capacity 
is high. Organic-matter content and natural fertility are 
high. Surface runoff is very slow. 

If drained and not subject to frost, the Bruce soils are 
well suited to farming. They are poorly suited to wood- 
land. They have severe limitations for most nonfarm uses. 
Most areas of these soils are in woods or pasture. 

Representative profile of a Bruce silt loam from an 
area of Bruce soils in a wooded area, NEYANEV, sec. 34, 
T. 33 N., R. 8 W.: 


A1—0 to 9 inches, very dark brown (10YR 2/2) silt loam; 
moderate, medium, granular structure; friable; 
slightly acid; clear, smooth boundary. 

Blg—9 to 12 inches, light olive-gray (5Y 6/2) silt loam; com- 
mon, medium, distinet, olive (SY 4/3) mottles; mod- 
erate, medium, platy structure; friable; slightly acid; 
gradual, smooth boundary. 

B21g—12 to 20 inches, olive-gray (5¥Y 5/2) loam; many, fine, 
distinct, olive (5Y 4/4) mottles; moderate, medium, 
subangular blocky structure; friable; neutral; grad- 
ual, smooth boundary. 

B22—20 to 24 inches, olive (5Y 5/3) clay loam ; many, medium, 
distinct, dark olive-gray (5Y 3/2) mottles; moderate, 
medium, angular blocky structure; very firm; neu- 
tral; gradual, smooth boundary. 

C—24 to 60 inches, light olive-gray (5Y 6/2) stratified silt 
loam and very fine sand; massive; friable; mildly 
alkaline ; slightly effervescent. 


An organic layer ranging from 1 to 8 inches in thickness is 
at the surface in a few profiles. The B horizon is silt loam, 
loam, silty clay loam, or clay loam. The dominant sand sep- 
arates for textures in the B horizon are very fine sand and 
fine sand. In the B horizon of a few profiles, there are thin 
strata of sandy or clayey material. The C horizon is stratified 
very fine sand, silt, or silt loam. It is variable in sequence of 
textures within short distances. In a few profiles, thin strata 
of finer textured or coarser textured material are in the C 
horizon. The C horizon is mildly alkaline or moderately alka- 
line and is slightly effervescent. 

In Bruce soils in Charlevoix County, the lower part of the 
B horizon is brighter colored than the defined range for the 
series, but this difference does not alter the usefulness or 
behavior of these soils. 

Bruce soils are in a toposequence with Brimley soils. Bruce 
soils are similar to Angelica and Ensley soils. Bruce soils are 
grayer, more olive, or yellower in the B horizon than the 
Brimley soils. They differ from Angelica soils in lacking 
coarse fragments throughout the profile and in having strati- 
fication in the C horizon. Also they average a higher clay 
content between depths of 10 and 40 inches than the Ensley 
soils. 


CHARLEVOIX COUNTY, MICHIGAN 17 


Bruce soils (0 to 4 percent set (By).—TDhese soils 
are in depressional areas on broad plains, They have a 
profile similar to the one described as representative for 
the series, but the surface layer is loam, sandy loam, and 
fine sandy loam, as well as silt loam. 

Included with these soils in mapping were small areas 
of somewhat poorly drained Brimley soils on low knolls 
and in other, slightly higher positions. Where these soils 
are adjacent to swamps, a few small areas of Carbondale 
fhuck were also included. 

These soils are mainly in woods or pasture. A few areas 
have been drained and are in cultivation. The main con- 
cern of management is improving drainage, (Capability 
unit IIw-4 (2.5c); woodland suitability group P) 


Carbondale Series 


The Carbondale series consists of very poorly drained, 
nearly level to gently sloping organic soils in depressional 
areas on lake plains, till plains, and outwash plains. These 
soils formed in organic materials more than 42 inches 
thick. In Charlevoix County the Carbondale soils were 
mapped alone and in an association with Tawas soils. 

In a representative profile, the surface layer is black 
muck 14 inches thick. The next layer is very dark grayish- 
brown muck 14 inches thick. Below this, at a depth of 
28 inches, is brown mucky peat. 

Permeability is moderately rapid. The available water 
capacity is high. Natural fertility is low. Surface runoff 
is ponded. 

Carbondale soils are very poorly suited to farming. 
They have variable suitability as woodland. They are 
well suited as habitat for wetland wildlife. They have 
severe limitations for most nonfarm uses. These soils’ are 
mainly wooded. 

Representative profile of Carbondale muck in a wooded 
area, 700 feet west of Chesapeake and Ohio Railroad, 
SWY,SWY, sec. 2, T. 33 N., R. 8 W.: 


O1—0 to 14 inches, black (10YR 2/1) muck; moderate, me- 
dium, granular structure; friable; slightly acid; grad- 
ual, smooth boundary. 

O2—14 to 20 inches, very dark grayish-brown (10YR 3/2) 
muck; weak, medium, granular structure; friable; 
neutral; clear, smooth boundary. 

O3—20 to 28 inches, very dark grayish-brown (10YR 3/2) 
muck; massive; friable; neutral; clear, smooth 
boundary. 

04—28 to 42 inches, brown (10YR 4/3) mucky peat; massive; 
friable; neutral. 


The organic material is generally 42 inches thick. Partially 
decomposed woody fragments range from. none to many 
throughout the profile. The reaction throughout this material 
ranges from strongly acid to mildly alkaline. The 01 layer is 
black or very dark brown. 

Carbondale soils are similar to Cathro, Edwards, Green- 
wood, Kerston, Linwood, Lupton, Markey, and Warners soils. 
They were mapped with Tawas soils. Carbondale soils differ 
from all of these, except Greenwood and Lupton soils, in 
lacking mineral material or marl between depths of 12 and 
42 inches. Carbondale soils dominantly have more decom- 
posed organic material in most layers between depths of 12 
and 42 inches and are less acid throughout than the Green- 
wood soils. Carbondale soils have less decomposed organic 
material in a soil layer or in thin soil layers between depths 
of 12 and 42 inches and are less alkaline throughout the pro- 
file than the Lupton soils. 


Carbondale muck (0 to 4 percent slopes) (Ca)—This 
soil is in broad depressions, on plains, on low foot slopes 


adjacent to the plains, and in small potholes on uplands. 
This soil is the result of hillside seepage from adjacent 
uplands. 

Included with this soil in mapping were narrow areas 
of sandy overwash, ranging from 5 to 10 inches in thick- 
ness, near the edges of areas of this soil. Also included 
were small areas of poorly drained Roscommon sand and 
small areas of Tawas muck and Linwood muck. 

This soil is mainly in woods or pasture. The main con- 
cerns of management are improving drainage and con- 
trolling soil blowing. The main limitation is a hazard of 
frost. 7Capahility unit VIwe-1 (Mc) ; woodland suitabil- 
ity group J) 


Cathro Series 


The Cathro series consists of very poorly drained, 
nearly level to gently sloping organic soils in depressional 
areas on moraines, lake plains, outwash plains, and till 

lains. These soils formed in organic material 12 to 42 
inches thick over loam. 

In a representative profile, the surface layer is black 
muck 8 inches thick. The next layer is dark-brown muck 
6 inches thick. Below this is brown muck 12 inches thick. 
The underlying material, at a depth of 26 inches, is gray- 
ish-brown loam. 

Permeability is moderately rapid in the muck layers 
and moderate in the underlying loam. The available water 
capacity is high. Natural fertility is low. Surface runoff 
is ponded. 

The Cathro soils are very poorly suited to farming. 
They are variably suited to woodland. They are well 
suited as habitat for wetland wildlife. They have severe 
limitations for most nonfarm uses. These soils are mainly 
wooded. 

Representative profile of Cathro muck in a wooded 
area, SWIZSW), sec. 12, T. 33 N., R. 6 W.: 


01—0 to 8 inches, black (10YR 2/1) muck; weak, fine, granu- 
lar structure; friable; mildly alkaline; gradual, 
smooth boundary. ‘ 

02—8 to 14 inches, dark-brown (7.5YR 3/2) muck; moderate, 
medium, granular structure; friable; mildly alkaline; 
gradual, wavy boundary. 

O3—14 to 26 inches, brown (7.5YR 4/2) muck; massive; fri- 
able; mildly alkaline; clear, smooth boundary. 

IIC—26 to 60 inches, grayish-brown (10YR 5/2) loam; mas- 
sive, separating to very weak, medium, subangular 
blocky structure; friable; mildly alkaline; slightly 
effervescent. 


Organic material ranges from 12 to 42 inches in thickness 
and is underlain by loamy material. In a few profiles, thin - 
layers of mucky peat or peat are in the subsurface part of the 
organic material. Reaction throughout the organic material 
is neutral or mildly alkaline. The subsurface organic layers 
are very dark grayish brown, dark reddish brown, dark 
brown, or brown. The IIC horizon is slightly alkaline or mod- 
erately alkaline and is slightly effervescent. 

Cathro soils are similar to Carbondale, Edwards, Green- 
wood, Kerston, Linwood, Lupton, Markey, Tawas, and Warn- 
ers soils, Cathro soils have thinner organic material, less than 
42 inches thick, than the Carbondale, Greenwood, and Lupton 
soils. They differ from Edwards, Markey, Tawas, and Warn- 
ers soils in lacking sandy material or marl between a depth 
of 12 to 42 inches. Cathro soils differ from Kerston soils in 
lacking two or more strata of mineral material below the 
surface layer that are separated by organic layers. Cathro 
soils are more alkaline throughout the organic material than 
Linwood soils. 


18 SOIL SURVEY 


Cathro muck (0 to 4 percent slopes) (Cc).—Thhis soil is 
in broad depressions on plains and in small potholes on 
uplands. It has the profile described as representative for 
the series. 

Included with this soil in mapping were small areas 
of soils that have a thin layer of sandy overwash material 
ranging from 6 to 10 inches in thickness eroded from sur- 
rounding uplands. A few small areas of Lupton muck 
were also included. 

This soil is mainly in pasture and woodland. The main 
concerns of management are improving drainage and 
controlling soil blowing. The main limitation is a hazard 
of frost. (Capability unit VIwe-1 (M/8c) ; woodland suit- 
ability group J) 


Charlevoix Series 


The Charlevoix series consists of somewhat poorly 
drained, nearly level to gently sloping soils on moraines, 
till plains, and lake plains. These soils formed in sandy 
loam till. In Charlevoix County Charlevoix soils were 
mapped in an association with Kawkawlin soils and in 
complexes with Mackinac soils. 

In a representative profile, the surface layer is very 
dark brown loam 8 inches thick. The subsurface layer is 
brown sandy loam 3 inches thick and has yellowish-brown 
mottles. The subsoil consists of two parts. The upper 
part is yellowish-brown, friable cand loam 5 inches 
thick. The lower part is brown, friable loam 6 inches 
thick and has strong-brown mottles. The underlying ma- 
terial, at a depth of 22 inches, is light brownish-gray 
sandy loam and has yellowish-brown mottles. 

Permeability is moderate. The available water capacity 
is moderate. The organic-matter content is moderate, and 
natural fertility is medium. Surface runoff is slow. 

Tf drained and not cobbly, the Charlevoix soils are well 
suited to farming. The cobbly areas are poorly suited to 
farming. They are moderately suited to hardwoods but 
are poorly suited to pines. They have moderate to severe 
limitations for many nonfarm uses. The nearly level to 
gently sloping Charlevoix loams are mainly in cultiva- 
tion. Most areas of the nearly level to gently sloping 
Charlevoix cobbly loams and the undulating Charlevoix 
soils are wooded. 

Representative profile of a Charlevoix loam from an 
area of Charlevoix-Mackinac loams, 0 to 6 percent slopes, 
in a wooded area, SE. corner, SEY,ASWY, sec. 4, T. 33 N., 
R. 8 W.: 

A1—0 to 8 inches, very dark brown (10YR 2/2) loam; mod- 

erate, medium, granular structure; friable; less than 
5 percent coarse fragments; mildly alkaline; clear, 
smooth boundary. 

A2—8 to 11 inches, brown (10YR 5/3) sandy loam: common, 
medium, distinct, yellowish-brown (10YR 5/6) mot- 
tles; weak, thin, platy structure; friable; less than 5 
percent coarse fragments; mildly alkaline; clear, 
wavy boundary. 
to 16 inches, yellowish-brown (10YR 5/4) sandy 
loam; many, medium, faint, yellowish-brown (10YR 
5/6) mottles ; weak, medium, subangular blocky struc- 
ture; friable; less than 5 percent coarse fragments; 
mildly alkaline; clear, wavy boundary.- 

B’t—16 to 22 inches, brown (10YR 5/3) loam; common, fine, 
prominent, strong-brown (7.5YR 5/6) mottles; weak, 
medium, subangular blocky structure; friable; clay 


films; less than 5 percent coarse fragments; mildly 
alkaline; clear, wavy boundary. 
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Cg—22 to 60 inches, light brownish-gray (2.5Y 6/2) sandy 
loam; common, fine, distinct, yellowish-brown (10YR 
5/4) mottles; weak, coarse, subangular blocky struc- 
ture; friable; 10 percent coarse fragments; mildly 
alkaline; slightly effervescent. 


The solum ranges from 20 to 40 inches in thickness. The 
B’t horizon is loam, heavy sandy loam, or sandy clay loam. 

The solum of these Charlevoix soils is more alkaline than 
the defined range for the series, but this difference does not 
alter the usefulness or behavior of these soils. . 

Charlevoix soils formed in materials similar to those in 
which Emmet and Ensley soils formed. They were mapped 
with Kawkawlin soils and with Mackinac soils. Charlevoix 
soils are similar to Belding soils. Charlevoix soils differ 
from Emmet soils in having mottles in the solum. They differ 
from Ensley soils in having a B’t horizon and in having redder 
hues in the A2 horizon and in the upper part of the B hori- 
zon. Charlevoix soils contain, on an average, less clay in the 
B horizon and have a coarser texture in the C horizon than 
the Kawkawlin soils. They contain, on an average, less clay at 
a depth of 10 to 40 inches than the Mackinac soils. Also, 
Charlevoix soils have coarser texture throughout the C hori- 
zon than Mackinac soils. Charlevoix soils have a coarser tex- 
ture in the C horizon than the Belding soils. 

Charlevoix-Kawkawlin association, undulating (0 to 
6 percent slopes) (CK8).—These soils are on undulating 
loamy plains on the mainland and on Beaver Island: 
Charlevoix loam and Kawkawlin loam make up 80 per- 
cent of this association, and the rest is included soils. 

Included in mapping were small areas of Otisco loamy 
sand at slightly higher elevations. Also included were 
areas of poorly drained to very poorly drained Brevort 
loamy sand in depressions. 

These soils are mainly in woods or are idle. A few 
areas are in cultivation where these soils are drained. The 
main concern of management is improving drainage. 
(Capability unit TIw-4. (8b, 1.5b); woodland suitability 
group Z) 

Charlevoix-Mackinac loams, 0 to 6 percent slopes 
{CmB).—These soils are in swales, in drainageways, on low 
Inolls, and on foot slopes of the uplands. The Charlevoix 
soil in this complex has the profile described as repre- 
sentative for the Charlevoix series. The Charlevoix soil 
makes up about 50 percent of the complex; the Mackinac 
soil, 30 percent; and included soils, about 20 percent. 

Included in mapping were small, higher areas of well- 
drained Emmet sandy loam and small, lower areas of 
poorly drained Angelica and Ensley loams. Some small 
areas of soils are covered with 4 to 10 inches of sandy 
overwash. Also included were small stony areas. 

These soils are in cultivation where they are adequately 
drained. Undrained areas are in pasture or woods. The 
main concern of management is improving drainage. 
(Capability unit IIw-4 (3b, 2.5b); woodland suitability 
group Z) 

Charlevoix-Mackinac cobbly loams, 0 to 6 percent 
slopes (CnB).—These soils are on undulating plains. The 
Charlevoix soil makes up about 50 percent of the com- 
plex; the Mackinac soil, 80 percent; and included soils, 
about 20 percent. 

Included in mapping were small, low areas of Angel- 
ica and Ensley loams. Also included were small areas of 
soils that have a sandy loam surface layer. 

These soils are in pasture or woods. The cobblestones 
interfere greatly with normal tillage operations. The main 
concern of management is improving drainage. The main 
limitation is the cobblestones. (Capability unit Vw-1 
(3b, 2.5b) ; woodland suitability group Z) 
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Croswell Series 


The Croswell series consists of moderately well 
drained, nearly level to gently sloping soils on outwash 
plains and lake plains. These soils formed in sand. 

In a representative profile, the surface layer is very 
dark grayish-brown sand 5 inches thick. The subsurface 
layer is light brownish-gray sand 5 inches thick. The sub- 
soil is loose to very friable, yellowish-brown and brown 
sand 38 inches thick. The lower 20 inches of the subsoil 
has yellowish-brown mottles. The underlying. material, 
at a depth of 48 inches, is brown sand that has yellowish- 
brown mottles. 

Permeability is rapid. The available water capacity is 
low. Organic-matter content is moderate, and natural 
fertility is low. Surface runoff is very slow. 

Croswell soils are poorly suited to farming. They are 
poorly suited to hardwoods but are suited to aspen and 
pine. They have moderate limitations for many nonfarm 
uses. They are mainly wooded. Some areas are in pasture. 

Representative profile of Croswell sand, 0 to 4 percent 
es in a nonwooded area, SE14NE1, sec. 10, T. 32 N., 

.5 W.: 


Al1—() to 5 inches, very dark grayish-brown (10YR 3/2) sand; 
very weak, fine, granular structure; very friable; 
medium acid; clear, wavy boundary. 

A2—5 to 10 inches, light brownish-gray (10YR 6/2) sand; 
single grain; loose; medium acid; clear, wavy 
boundary. 

B21lir—10 to 14 inches, yellowish-brown (10YR 5/4) sand; 
single grain; loose; medium acid; gradual, wavy 
boundary. 

B22ir—14 to 28 inches, brown (10YR 5/8) sand; single grain; 
very friable; slightly acid; gradual, wavy boundary. 

B3—28 to 48 inches, brown (10YR 4/3) sand; common, me- 
dium, distinct, yellowish-brown (10YR 5/6) mottles; 
single grain; loose; slightly acid; gradual, wavy 
boundary. . 

C—48 to 60 inches, brown (10YR 5/3) sand; common, medium, 
distinct, yellowish-brown (10YR 5/6) mottles; single 
grain; loose; slightly acid. 

Depth to mottling ranges from 24 to 40 inches. In cultivated 
areas the A2 horizon is thin or is absent in many soil pro- 
files. The C horizon is slightly acid or neutral. 

Croswell soils on most landscapes are near the Au Gres, 
Kalkaska, Roscommon, Rubicon, Saugatuck, and- Wallace 
Soils. They differ from Au Gres and Saugatuck soils in lack- 
ing mottles in the A2 horizon or in the upper part of the B 
horizon. Croswell soils lack the ortstein that is in the B 
horizon of the Saugatuck and Wallace soils. They differ from 
Kalkaska, Rubicon, and Wallace soils in having mottles in 
the lower part of the B horizon and in the C horizon. They 
differ from Roscommon soils in having a lighter colored 
Al or Ap horizon and in having mottles at greater depths. 


Croswell sand, 0 to 4 percent slopes (CrA).—This soil 
is on broad, sandy plains. It frequently occurs between 
areas of well-drained Kalkaska sand and somewhat poorly 
drained Au Gres sand. 

Included with this soil in mapping were small areas 
of Kalkaska sand in slightly higher positions and small 
areas of Au Gres sand in depressions. 

This soil is mainly in pasture, in woods, or is idle. A 
few small areas are in hay crops. The main concerns of 
management are conserving soil moisture, maintaining 
fertility, and controlling soil blowing. (Capability unit 
IVs-4 (5a); woodland suitability group E) 


Deer Park Series 


The Deer Park series consists of well-drained, nearly 
level to very steep soils on dunes and beach ridges. These 
soils formed in sand. In Charlevoix County the Deer 
Park soils are mapped only in associations with Dune 
land, 

In a representative profile, the surface layer is very 
dark grayish-brown fine, sand 3 inches thick. The sub- 
surface layer is grayish-brown fine sand 4 inches thick. 
The subsoil is loose, brown and yellowish-brown sand 
13 inches thick. The underlying material, at a depth of 
20 inches, is brown sand. aon 

Permeability is rapid. The available water capacity 1s 
low. Organic-matter content and natural fertility. are 
low. Surface runoff is slow. 

Deer Park soils are very poorly suited to farming. 
They are poorly suited to hardwoods but are moderately 
suited to pines. The less sloping areas have few limita- 
tions for nonfarm uses. Most ‘areas are wooded or are 
idle. They are used mainly for recreation. 

Representative profile of a Deer Park fine sand from 
an area of Deer Park-Dune land association, undulating, 
in a wooded area, NE14SE1, sec. 1, T. 88 N., R. 8 W.: 


O1—1 inch to 0, very dark brown (10YR 2/2) litter of leaves 
and leaf mold. , : 

A1—0 to 8 inches, very dark grayish-brown (10YR 3/2) fine 
sand; single grain;- loose; medium acid; gradual, 
wavy boundary. 

A2—3 to 7 inches, grayish-brown (10YR 5/2) fine sand; single 
grain; loose; medium acid; gradual, wavy boundary. 

B21—7 to 16 inches, brown (10YR 5/3) sand;-. single grain; 
loose; medium acid; gradual, wavy boundary. 

B22—16 to 20 inches, yellowish-brown (10YR 5/4) sand; 
single grain; loose; medium acid; gradual, wavy 
boundary. 

C—20 to 60 inches, brown (10YR 5/3) sand; single grain; 
loose ; slightly acid. 


The solum typically ranges from 18 to 36 inches in thick- 
ness, but in places it ranges to a depth of 40 inches. Fine 
sand ranges from 7% to 80 inches in thickness. Reaction 
throughout the solum is strongly acid or medium acid. The 
Al horizon is very dark gray or very dark grayish brown. 
The AZ horizon is gray, grayish brown, or dark grayish 
brown. a 

The texture in the lower part of the profile is coarser and 
the difference in color between the A2 and B21 horizons is 
less than the defined range for the series, but these differences 
do not alter the usefulness and behavior of these soils. 

Deer Park soils are similar to Hastport and Rubicon soils. 
They are mapped with Dune land. Deer Park soils are more 
acid in the lower part of the B horizon and in the C horizon 
than Eastport soils. They have more particles of fine sand 
and very fine sand in soil horizons with the texture class of 
sand than Rubicon soils. 


Deer Park-Dune land association, undulating (0 to 
6 percent slopes) (DD8).—This soil and this land type are 
on undulating beach ridges and dunes near the Lake 
Michigan shoreline. Deer, Park soils and Dune land make 
up 85 percent of this association, and the rest is included 
soils, The Deer Park soil has the profile described as rep- 
nee for the series. Dune land consists of shifting 
sands. 

Included in mapping were small areas of Alpena, 
Eastport, and East Lake soils. Also included were areas 
of poorly drained and somewhat poorly drained soils in 
swales. 

This association is wooded or is idle. The main con- 
cern of management is controlling soil blowing. (Ca- 


20 
pability unit VIIs-1 (5.3a); woodland suitability group 
H 


Deer Park-Dune land association, rolling (6 to 18 
percent slopes) (DDC).—This soil and this land type are on 
rolling dunes near Lake Michigan. Deer Park soils and 
Dune land make up 85 percent of this association, and the 
i is included soils. The Dune land consists of shifting 
sands. 

Included in mapping were small areas of Alpena, 
Eastport, and East Lake soils. 

This association is wooded or is idle. The main concern 
of management is controlling soil blowing. (Capability 
unit VIIs-1 (5.32); woodland suitability group H) 

Deer Park-Dune land association, hilly (18 to 80 per- 
cent slopes) {DDE).—This soil and this land type are on 
hilly dunes near Lake Michigan. The Deer Park soils 
and Dune land make up 85 percent of this association, 
and the rest is included soils. Dune land consists of shift- 
ing sands. 

Included in mapping were small -areas of Alpena, 
East Lake, and Eastport soils and many small, severely 
eroded areas or blowouts. These blowout areas are shown 
on the soil map by a special symbol. Also included are a 
few areas of very steep soils that have slopes ranging 
from 30 to 50 percent. 

This association is wooded or is idle. The main con- 
cern of management is controlling soil blowing. The 
main limitation is the steepness of slopes. (Capability 
unit VIIs-1 (5.8a) ; woodland suitability group H) 


Detour Series 


The Detour series consists of somewhat poorly drained, 
nearly level to gently sloping soils on lake plains and 
lake terraces. These soils formed in compact, cobbly 
sandy loam till. 

In a representative profile, the surface layer is very 
dark grayish-brown cobbly loam 6 inches thick. Some 
stones and boulders are present in this layer. The sub- 
surface layer is grayish-brown cobbly loam with yellow- 
ish-brown mottles and is 4 inches thick. The subsoil is 
dark yellowish-brown, firm cobbly sandy clay loam with 
grayish-brown mottles and is 10 inches thick. It is stony 
and bouldery. The underlying material, at a depth of 20 
inches, is grayish-brown cobbly sandy loam with yellow- 
ish-brown mottles. It contains many stones and boulders. 

Permeability is moderately slow. The available water 
capacity is moderate. Organic-matter content is mod- 
aes and natural fertility is medium. Surface runoff is 
slow. 

The Detour soils are very poorly suited to farming 
because of wetness and cobblestones in the surface layer. 
They are moderately suited to hardwoods but are poorly 
suited to pines. They have severe limitations for most 
nonfarm uses. These soils are mainly wooded. 

Representative profile of Detour cobbly loam, 0 to 6 
percent slopes, in a nonwooded area, NW1IANWI, sec. 7, 
T. 83 N., R. 8 W.: 


A1—O to 6 inches, very dark grayish-brown (10YR 3/2) cob- 
bly loam, strong, medium, granular structure; friable; 
20 percent coarse fragments; neutral; clear, wavy 
boundary. 

A2—6 to 10 inches, grayish-brown (10YR 5/2) cobbly loam; 
many, medium, distinct, yellowish-brown (10YR 5/6) 
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mottles; moderate, medium, platy structure; friable; 
20 percent coarse fragments; clear, wavy boundary. 

B2t—10 to 20 inches, dark yellowish-brown (10YR 4/4) cob- 
bly sandy clay loam; many fine, distinct, grayish- 
brown (10YR 5/2) mottles; moderate, medium, sub- 
angular blocky structure; firm; 25 percent coarse 
fragments; mildly alkaline; clear, wavy boundary. 

Cg—20 to 40 inches, grayish-brown (10YR 5/2) cobbly sandy 
loam; many, medium, distinct, dark yellowish-brown 
(10YR 4/4) mottles; weak, coarse, subangular blocky 
structure; firm; 25 percent coarse fragments; mod- 
erately alkaline; slightly effervescent. 


The solum ranges from 15 to 24 inches in thickness. Bed- 
rock commonly is at a depth of 40 to 60 inches. The B2t hori- 
zon is loam, heavy sandy loam, light clay loam, sandy clay 
loam, or cobbly analogs of these textures. 

Detour soils formed in materials similar to those in which 
the Hessel and Johnswood soils formed. Detour soils are simi- 
lar to the Mackinac soils. Detour soils are less grayish in 
the B horizon or are redder in the B and C horizons than 
the Hessel soils. They differ from the Johnswood soils in hay- 
ing grayish mottles in the B horizon. Detour soils differ from 
Mackinac soils in being more compact in the B and C horizons 
and in having more cobblestones throughout the profile. 

Detour cobbly loam, 0 to 6 percent slopes (De8).—This 
soil is in slightly undulating areas on terraces and nor- 
row plains. 

Included with this soil in mapping were small, higher 
areas of Johnswood cobbly loam and small areas of Hes- 
sel cobbly loam in depressions, Also included were small 
areas of soils that have only a few cobblestones in the 
surface layer, a few, small, dark yellowish-brown, eroded 
areas, and a few very cobbly areas. 

This soil is mainly in pasture or woods. A few areas 
are in cultivation. The main concerns of management 
are.improving drainage and tilling the cobbly soil. (Ca- 
pability unit Vw-1 (Gbe) ; woodland suitability group Z) 


East Lake Series 


The East Lake series consists of well-drained, nearly 
level to very steep soils on beach ridges, lake plains, and 
lake terraces. These soils formed in gravelly sand. In 
Charlevoix County the East Lake soils were mapped 
alone and in an undifferentiated unit with Alpena and 
Kiva soils. They were also mapped in associations with 
Mancelona soils. 

In a representative profile, the surface layer is very 
dark grayish-brown loamy sand 7 inches thick. The sub- 
surface layer is grayish-brown sand 4 inches thick. The 
subsoil is dark-brown to brown, very friable loamy sand 
21 inches thick. The underlying material, at a depth of 
82 inches, is brown very gravelly sand. 

Permeability is rapid. The available water capacity is 
low. Organic-matter content is moderately low, and nat- 
ural fertility is low. Surface runoff is slow. 

The East Lake soils are poorly suited to farming. They 
are poorly suited to hardwoods but are well suited to 
aspen and pine. The less sloping areas have few limita- 
tions for most nonfarm uses. Most areas are wooded. 
They are used for wildlife habitat and recreational areas. 
A few small areas are in forage crops and pasture. 

Representative profile of Kast Lake loamy sand, 0 to 6 
percent slopes, in a nonwooded area, NW14SEY, sec. 14, 
T. 88 N., R. 8 W:: 


Al—0 to 7 inches, very dark grayish-brown (10YR 3/2) 
loamy sand; weak, fine, granular structure; friable; 
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5 percent coarse fragments; 
smooth boundary. 

A2—7 to 11 inches, grayish-brown (10YR 5/2) sand; single 
grain; loose; 5 percent coarse fragments; slightly 
acid; clear, wavy boundary. 

B21ir—11 to 15 inches, dark-brown (7.5YR 4/4) loamy sand; 
very weak, medium, subangular blocky structure; 
very friable; 5 percent coarse fragments; slightly 
acid; clear, wavy boundary. 

B22ir—15 to 32 inches, brown (10YR 4/3) loamy sand; weak, 
medium, subangular blocky structure; very friable; 
5 percent coarse fragments; neutral; clear, wavy 
boundary. 

IIC—-82 to 60 inches, brown (10YR 5/8) very gravelly sand; 
single grain; loose; 40 percent coarse fragments; 
mildly alkaline; slightly effervescent. 


The solum ranges from 24 to 40 inches in thickness. The 
A2 horizon is absent in a few profiles. It is grayish brown 
or light brownish gray. 

East Lake soils in most places are near Epoufette, Glad- 
win, and Kalkaska soils. They were mapped with Alpena 
and Kiva soils and with Mancelona soils, Bast Lake soils 
differ from Epoufette and Gladwin soils in lacking mottles in 
the A2 and B horizons. They differ from Kalkaska soils in 
containing coarse fragments. East Lake soils have a thicker 
solum than Alpena and Kiva soils. They differ from Mance- 
lona soils in lacking a loamy B’t horizon. 

East Lake loamy sand, 0 to 6 percent slopes (EaB).— 
This soil is on broad sandy plains, beach ridges, and ter- 
races. In areas that are not in cultivation, this soil has 
the profile described as representative for the series. In 
areas that are in cultivation, the plow layer is grayish 
brown and is a mixture of the surface and subsurface 
layers. 

Included with this soil in mapping were small, flat de- 

pressions of somewhat poorly drained Gladwin loamy 
sand. Also included were a few small, dark-brown, eroded 
areas of soils. 
__rhis soil is in hay and small grain. A few areas are 
idle, and a few areas are in woods. The main concerns 
of management are controlling soil blowing, conserving 
soil moisture, and maintaining fertility. (Capability unit 
TVs-4 (5a); woodland suitability group E) 

East Lake loamy sand, 6 to 12 percent slopes (EaC).— 
This soil is on the edges of broad, sandy plains and on 
beach ridges and terraces. It has a profile similar to the 
one described as representative for the series, but the 
plow layer or surface layer is grayish brown. 

Included with this soil in mapping were small, dark- 
brown, eroded areas of soils. 

A few areas of this soil are in hay and pasture, but 
generally it is idle. The main concerns of management are 
conserving moisture and maintaining fertility. (Capabil- 
ity unit VIs-1 (5a); woodland suitability group E) 


slightly acid; clear, 


Eastport Series 


The Eastport series consists of well-drained, nearly 
level to sloping soils on dunes and beach ridges. These 
soils formed in sand. 

In a representative profile, the surface layer is very 
dark grayish-brown sand 5 inches thick. The subsurface 
layer is grayish-brown sand 8 inches thick. The subsoil 
is loose, brown sand 12 inches thick. The underlying ma- 
a at a depth of 20 inches, is light brownish-gray 
sand. 


Permeability is rapid. The available water capacity 
is low. Organic-matter content and natural fertility are 
low. Surface runoff is slow. ; 

Eastport soils are very poorly suited to farming. They 
are poorly suited to hardwoods but are moderately suited 
to pines. They have few limitations for most nonfarm 
uses. These soils are mainly used for woods, as a habitat 
for wildlife, and for recreational areas. 

Representative profile of Eastport sand, 0 to 6 per- 
cent slopes, in a wooded area, NEI4SE1, sec. 28, T. 34 
N., R. 8. W.: 


A1—O to 5 inches, very dark grayish brown (10YR 3/2) sand; 
very weak, fine, granular structure; loose; neutral; 
clear, smooth boundary. 

A2—5 to 8 inches, grayish-brown (10YR 5/2) sand; single 
grain; loose; neutral; clear, smooth boundary. 

B21—8 to 10 inches, brown (10YR 4/8) sand; single grain; 
loose; medium acid; gradual, smooth boundary. 

B22—10 to 20 inches, brown (10YR 5/3) sand; single grain; 
loose; neutral,; diffuse, wavy boundary. 

C—20 to 60 inches, light brownish-gray (10YR 6/2) sand; sin- 
gle grain; loose; mildly alkaline; slightly effervescent. 


The solum ranges from 15 to 25 inches in thickness. Coarse 
fragments range from less than 1 percent to 15 percent 
throughout the profile. Reaction throughout the solum is 
generally slightly acid or neutral, but the A2 and B21 hori- 
zons range to medium acid. The C horizon is mildly alkaline 
or moderately alkaline, and in a few profiles it is slightly 
effervescent. 

Eastport soils are similar to the Deer Park and Rubicon 
soils but are less acid in the lower part of the B horizon and 
in the C horizon. 

Eastport sand, 0 to 6 percent slopes (EdB).—This soil 
is on beach. ridges and low dunes. It has the profile de- 
scribed as representative for the series. In some areas 
soil blowing has kept the materials of the surface layer 
moving, and the surface and subsurface layers are not 
so uniformly arranged as in the profile described as rep- 
resentative for the series.: 

Included. with this soil in mapping were small areas of 
recently deposited sand and a few, small, brown, eroded 
areas of soils. Also included were a few areas of a mod- 
erately well drained soil. 

Most areas of this soils are sparsely wooded. Some 
areas are covered by thin stands of grass. The main con- 
cern of management is controlling soil blowing. (Ca- 
pability unit VIIs-1 (5.3a); woodland suitability group 
H 


Eastport sand, 6 to 12 percent slopes (EdC).—This soil 
is on beach ridges and dunes. In some areas soil blowing 
has kept the surface materials moving, and the surface 
and subsurface layers are not so uniformly arranged as 
in the profile described as representative for the series. 

Included with this soil in mapping were small areas of 
recently deposited sand and small, brown, severely eroded 
areas, 

Most areas of this soil are sparsely wooded. Some areas 
are covered ‘by thin stands of grass. The main concern 
of management is controlling soil blowing. (Capability 
unit VIIs-1 (5.8a); woodland suitability group H) 


Edmore Series 


The Edmore series consists of poorly drained, nearly 
level to gently sloping soils in depressional areas on 
moraines. These soils formed in loamy sand. 
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In a representative profile, the surface layer is black 
sandy loam 7 inches thick. The subsoil consists of two 
parts. The upper part is gray, very friable loamy sand 
mottled with yellowish brown and is 4 inches thick. The 
lower part is brown, very friable loamy sand mottled 
with yellowish brown and is 25 inches thick. The under- 
lying material, at a depth of 36 inches, is grayish-brown 
loamy sand with yellowish-brown mottles. 

Permeability is moderately rapid. In drained areas the 
available water capacity is low. Organic-matter content 
is high, and natural fertility is low. Surface runoff is 
very slow to ponded. 

Edmore soils are poorly suited to farming and wood- 
land. These soils are well suited as habitat for wetland 
wildlife. They have severe limitations for most nonfarm 
uses. Most areas are in woods or pasture. A few small 
areas are drained and are in cultivation. 

‘Representative profile of Edmore sandy loam in a non- 
wooded area, NEYANW), sec. 28, T. 32 N., R. 6 W.: 


Al—-0 to 7 inches, black (10Y¥R 2/1) sandy loam; moderate, 
medium, granular structure; friable; slightly acid; 
clear, smooth boundary. : 

B21g-—7 to 11 inches, gray (10YR 5/1) loamy sand; many, 
fine, distinct, yellowish-brown (10YR 5/4) mottles; 
single grain; very friable; slightly acid; clear, smooth 
boundary. 

B22—11 to 36 inches, brown (10YR 5/8) loamy sand; com- 
mon, medium, distinct, yellowish-brown (10YR 5/6) 
mottles; single grain; very friable; neutral; gradual, 
smooth boundary. 

Cg—86 to 60 inches, grayish-brown (10YR 5/2) loamy sand; 
common, medium, distinct, yellowish-brown (10YR 
5/4) mottles; single grain; very friable; less than 5 
percent coarse fragments; mildly alkaline; slightly 
effervescent, 


The solum ranges from 36 to 48 inches in thickness, Reac- 
tion throughout the solum is slightly acid or neutral. The B 
horizon is dominantly gray and has. few or no mottles in the 
more poorly drained profiles. The C horizon is sand, or it is 
stratified loamy sand, fine sand, and light ‘sandy loam. It 
ranges from less than 5 percent to 15 percent coarse fragments. 
The C horizon is mildly alkaline or moderately alkaline and 
is slightly effervescent. 

The annual temperature of these soils is a few degrees 
cooler, and the color in part of the B horizon is brighter than 
the defined range for the series. In these soils, a loamy layer 
is lacking between depths of 10 and 40 inches. These differ- 
ences do not alter the usefulness or behavior of these soils. 

Edmore soils in most places are near Blue Lake, Leelanau, 
and Otisco soils, They are similar to Epoufette and Roscom- 
mon soils. Edmore soils differ from Blue Lake and Leelanau 
soils in having mottles in the solum. They differ from Otisco 
soils in lacking a loamy textured B’t horizon, and they are 
less red in the upper part of the B horizon. Edmore soils dif- 
fer from Epoufette soils in lacking a loamy textured B hori- 
zon and in containing fewer fragments in the C horizon. They 
formed dominantly in finer textured material than Roscom- 
mon soils. 


Edmore sandy loam (0 to 4 percent slopes) (Ee).—This 
soil is in swales, in depressions, and on foot slopes of 
uplands. 

Included with this soil in mapping were small areas 
of Angelica and Ensley loams and a few small areas of a 
somewhat poorly drained Charlevoix loam at slightly 
higher elevations. Where this soil occurs adjacent to slop- 
ing areas, sandy overwash, 4 to 10 inches thick, is com- 
mon on the surface. 

This soil is in cultivation where it is drained. Un- 
drained areas are in pasture or woods. The main concerns 


SOIL SURVEY 


of management are improving drainage and maintaining 
fertility. (Capability unit IIIw-6 (4c); woodland suit- 
ability group W) 


Edwards Series 


The Edwards series consists of very poorly drained, 
nearly level to gently sloping organic soils on lake plains 
and bottom lands. These soils formed in organic materi- 
als, 12 to 42 inches thick, over marl. 

In a representative profile, the surface layer is black 
muck 12 inches thick. The next layer is very dark brown 
muck 12 inches thick. The underlying material, at a depth 
of 24 inches, is white to light gray marl. The lime con- 
tent of this material is very high. 

Permeability is moderately rapid in the muck and 
variable in the marl. The available water capacity is 
moderate. Natural fertility is low. Surface runoff is very 
slow to ponded. 

Edwards soils are poorly suited to farming and wood- 
land. They are well suited as habitat for wetland wild- 
life. They have severe limitations for most nonfarm uses. 
Most areas are wooded. Some areas are in marsh grasses 


-and rushes. 


Representative profile of Edwards muck in a wooded 
area, NW1IANW], sec. 18, T. 32 N., R. 4 W.: 


01—0 to 12 inches, black (10YR 2/1) muck; moderate, fine, 
granular structure; friable; mildly alkaline; slightly 
effervescent. 

02—12 to 24 inches, very dark brown (10YR 2/2) muck; mas- 
sive; friable; mildly alkaline; slightly effervescent. - 

TIC—24 to 42 inches, white to light-gray (10YR 7/1) marl; 
massive; friable; many old root channels; moderately 
alkaline; violently effervescent. 

The organic material ranges from 12 to 42 inches in thick- 
ness, over marl. The 01 horizon is neutral or mildly alkaline. 
The marl ranges from 6 inches to more than 72 inches in 
thickness. 

The annual temperature of these soils is a few degrees 
eooler than the defined range for the series. This difference 
does not alter the usefulness or behavior of these soils. 

Edwards soils are similar to Carbondale, Cathro, Green- 
wood, Kerston, Linwood, Lupton, Markey, Tawas, and Warn- 
ers soils. They differ from all of these, except Warners soils, 
in having marl between depths of 12 and 42 inches. Edwards 
soils differ from Warners soils in lacking mineral material 
immediately above the marl. 


Edwards muck (0 to 4 percent slopes) (Ek)—This soil 
is in depressional areas on plains and bottom lands. 

Included with this soil in mapping were narrow areas 
of sandy overwash, 5 to 10 inches thick, along the edges 
of areas of this soil. Also included were a few small 
areas of Cathro muck. 

This soil is mainly in woods or pasture. The main con- 
cerns of management are improving drainage and con- 
trolling soil blowing. The main limitation is a hazard 
of frost. (Capability unit VIwe-1 (M/mc); woodland 
suitability group J) 


Emmet Series 


The Emmet series consists of well-drained, nearly 
level to very steep soils on moraines, drumlins, and till 
plains. These soils formed in sandy loam glacial till. In 
Charlevoix County the Emmet soils were mapped alone 
and in complexes with the Leelanau soils and with the 
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Onaway soils. They were also mapped in associations 
with the Leelanau soils and with the Nester soils, 

In a representative profile, the surface layer is very 
dark grayish-brown sandy loam 8 inches thick. The sub- 
surface layer is brown sandy loam 4 inches thick. The 
subsoil consists of three parts. The upper part is dark 
yellowish-brown, friable sandy loam 4 inches thick. The 
middle part is grayish-brown, friable sandy loam 4 inches 
thick. The lower part is brown, friable loam 16 inches 
thick. The underlying material, at a depth of 36 inches, 
is brown sandy loam. 

Permeability is moderate. The available water capacity 
is moderate. The organic-matter content is moderate, and 
natural fertility is medium. 

Emmet soils are well suited to farming and woodland. 
The less sloping areas have few limitations for nonfarm 
uses. Most of the less sloping areas are used for field and 
forage crops. The steeper areas are in woods and pasture. 

Representative profile of Emmet sandy loam, 2 to 6 
percent slopes, in a cultivated area, SE14NEY, sec. 16, T. 
33 N., RB. 8 W.: 


Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; moderate, fine, granular structure; fri- 
able; less than 5 percent coarse fragments; slightly 
acid; clear, smooth boundary. 

A2—8 to 12 inches, brown (10YR 5/8) sandy loam; weak, 
medium, platy structure; friable; less than 5 percent 
coarse fragments; slightly acid ; clear, wavy boundary. 

Bir—12 to 16 inches, dark yellowish-brown (10YR 4/4) sandy 
loam; weak, medium, subangular blocky structure; 
friable ; less than 5 percent coarse fragments; slightly 
acid; clear, wavy boundary. 

A’2—16 to 20 inches, grayish-brown (10YR 5/2) sandy loam; 
weak, medium, subangular blocky structure; friable; 
less than 5 percent coarse fragments; slightly acid: 
diffuse, wavy boundary. 

B’2t—20 to 36 inches, brown (10YR 4/3) loam; moderate, 
medium, subangular blocky structure; friable; clay 
films on surfaces of peds and in pores; less than 5 
percent coarse fragments; slightly acid; clear, wavy 
boundary. 

C—36 to 60 inches, brown (7.5YR 5/4) sandy loam; weak, 
coarse, subangular blocky structure; friable; 5 per- 
cent coarse fragments; mildly alkaline; slightly 
effervescent. 


The solum ranges from 80 to 48 inches in thickness. In a 
few profiles, an Al horizon 2 to 6 inches thick is present. The 
A2 horizon ranges from 0 to 10 inches in thickness. The Bir 
horizon ranges from 4 to 12 inches in thickness. The B’2t 
horizon is sandy loam, loam, or sandy clay loam. In a few 
profiles, the C horizon contains pockets of loamy sand or 
sandy clay loam. 

Emmet soils are in a toposequence with Charlevoix and 
Ensley soils. They were mapped with Leelanau, Onoway, and 
Nester soils. Emmet soils on most lanscapes are near Macki- 
nac soils. They differ from Charlevoix, Ensley, and Mackinac 
soils in lacking mottles in the solum. Emmet soils are finer 
textured than Leelanau soils in horizons with the same hort- 
zon designation. They are coarser textured than the Onoway 
soils in the B’t and C horizons. Emmet soils are coarser tex- 
tured in the B and C horizons than the Nester soils. 


Emmet sandy loam, 0 to 2 percent slopes (EmA).—This 
soil is on uplands. 

Included with this soil in mapping were small areas 
of sandy overwash. These materials eroded from sur- 
rounding uplands. Also included were small areas of 
Emmet sandy loam, 2 to 6 percent slopes, and a few, 


small, depressional areas of somewhat poorly drained 
Charlevoix soils. 
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This soil is. used mainly for general crops. Small areas 
are in pasture or woods. Surface runoff is slow. The main 
concern of management is controlling erosion. (Capabil- 
ity unit [Te-3 (3a); woodland suitability group A) 

Emmet sandy loam, 2 to 6 percent slopes (EmB).—This 
soil is on low knolls, ridges, and foot slopes on uplands. 
It has the profile described as representative for the 
series. 

Included with this soil in mapping were small depres- 
sions where thin, sandy overwash was deposited on the 
way ey surface layer. This overwash is generally dark 
yellowish-brown sandy loam. Also included were a few, 
small, eroded areas of soils in higher positions, which 
are the source of the overwash. There are also a few, 
small, wet areas of soils, particularly in drainageways. 

This is one of the most important soils for farming in 
the county. Most areas are in cultivation. A few areas 
remain wooded. Surface runoff is slow to medium. The 
main concern of management is controlling water ero- 
sion. (Capability unit ITe-8 (8a); woodland suitability 
group A) 

‘Emmet sandy loam, 6 to 12 percent slopes (EmC).— 
This soil is on ridges, knolls, and foot slopes of uplands. 

Included with this soil in mapping were some small 
eroded areas and a few, small, strongly sloping areas of 
soils. Also included were small stony areas of soils, shown 


on the soil map by a special symbol, and a few small 


areas of sandy Leelanau soils. 

This soil is mainly in cultivated crops and hay, and 
some areas are pasture (fig. 4). Small areas are wooded. 
Surface runoff is medium. The main concern of manage- 
ment is controlling water erosion. (Capability unit IIIe- 
6 (3a); woodland suitability group A) 

Emmet sandy loam, 12 to 18 percent slopes (EmD).— 
This soil is on ridges and hillsides of uplands. 

Included with this soil in, mapping were some small, 
eroded areas and a few steeply sloping areas of soils. Also 
included were small, stony areas, shown on the soil map 
by a special symbol, and small areas of sandy Leelanau 
and loamy Onaway soils. 

This soil is mainly in hay and pasture. A few areas 
are in cultivation, and a few are in woods. Surface run- 
off is rapid. The main concern of management is con- 
trolling water erosion. (Capability. unit IVe-4 (3a); 
woodland suitability group A) 


Figure 4.—Hay strips on Emmet sandy loam, 6 to 12 percent slopes, 
help to control water erosion. 
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tom lands. These soils were derived from sediments 
washed from uplands underlain by cherty dolomite and 
sandstone. 

In a typical profile the surface layer of Westerville 
soils is grayish-brown silt loam about 13 inches thick. 
The subsoil extends to a depth of more than 48 inches 
and consists of brown silt loam mottled with dark 
yellowish brown and yellowish brown. Black concretions 
are common in the subsoil. 

These soils have moderate to moderately slow perme- 
ability, high available moisture capacity, and low to 
moderate natural fertility. They are extremely acid to me- 
dium acid. Many areas of these soils are subject to flood- 
ing. Most floods occur in winter and early spring. 

Westerville soils are used for row crops, pasture, and 
hay. If management is good, these crops grow well. 

Typical profile of Westerville silt loam (NEYANEY,, 
section 25, T. 34 N., R. 6 W.): 

A1—0 to 183 inches, grayish-brown (10YR 5/2) silt loam 
with few, fine, distinct, strong-brown (7.5YR 5/6) 
mottles; weak, fine, subangular blocky structure; 
very friable; few, fine, black concretions; very 
strongly acid (pF 4.6); clear, wavy boundary. 

B—13 to 48 inches +, brown (10YR 5/3) silt loam with 
common, medium, faint, dark  yellowish-brown 
(10¥R 4/4) and = yellowish-brown (10YR 5/6) 
mottles; very weak, fine, subangular blocky struc- 
ture; common, medium, black concretions; extremely 
acid (pH 4.4). 


The A horizon ranges from loam to silt loam and in many 
places is browner in tilled areas than in undisturbed areas. 
The B horizon is mottled with yellow, red, and gray in some 
areas, In places the A. and B horizons are coarser textured 
than silt loam. Stratified sediments can be seen in the profile 
in many areas, though the upper 30 inches is generally silt 
loam or loam. These soils are extremely acid to medium 
acid. 

Westerville soils commonly occur with the Sharon and 
Atkins soils. They are not. so well drained as the Sharon 
soils but are better drained than Atkins soils. 

Westerville silt loam (We).--This soil is in slight de- 
presstons in the bottom lands adjoining uplands or ter- 
races. Slopes are 1 percent or less. This soil generally is 
separated from soils next to the stream channel by 
Sharon silt loam, but along some of the slow-moving 
streams, Westerville silt loam occupies the entire flood 
plain. 

Included with this soil in mapping were spots of 
Sharon soils on prominent mounds. Below the mounds 
Westerville silt loam occurs with Atkins soils. 

This soil is used for row crops, pasture, and hay. It 
is well suited to native grasses, a few kinds of trees, and 
alsike clover, Ladino clover, and other legumes. Excess 
water on the surface and poor drainage are the main 
hazards. Because of wetness and frost heaving in winter, 
this soil is not suited to alfalfa. Additions of green 
manure are needed where cultivated crops are grown 
intensively. (Capability unit IIw-1; woodland suitabil- 
ity group 7; wildlife suitability group 1) 


Use and Management of Soils 


Soils of Dent County are used mainly for cultivated 
crops, pasture, and trees. This section discusses the uses 
of the soils for these main purposes, and it gives the 


estimated yields of the principal crops. Also discussed 
are the uses of the soils in building highways, farm 
ponds, and other engineering structures; for growing 
wildlife habitat; and in developing areas suitable for 
recreation. 

In describing information about the use of soils for 
crops and pasture, as woodland, and for wildlife habitat, 
the procedure is to name groups that consist of similar 
soils and to suggest use and management for those 
groups. The soils in the subsection on engineering have 
not been grouped but are placed in tables so that proper- 
ties significant to engineering can be readily given. 


Capability Grouping 


Capability grouping shows, in a general way, the snit- 
ability of soils for most kinds of field crops. The groups 
are made according to the Limitations of the soils when 
used for field crops, the risk of damage when they 
are used, and the way they respond to treatment. The 
grouping does not take into account major and gen- 
erally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclama- 
tion projects; and does not apply to rice, cranberries, 
horticultural crops, or other crops requiring special 
management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suitabil- 
ity and hmitations of groups of soils for range, for 
forest trees, or engineering. 

In the capability system, all kinds of soils are grouped 
at three levels, the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

Capaprniry Criasses, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. 

Class IT soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very care- 
ful management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use: largely to pasture, range, woodland, 
or wildlife. (None in Dent County.) 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture or range, woodland, 
or wildlife. 

Class VII soils have very severe limitations that 
make then unsuited to cultivation and that 
restrict their use largely to pasture or range, 
woodland, or wildlife. 
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makes up about 50 percent. 'The Emmet soil has a sandy 
loam surface layer, and the Leelanau soil has a loamy 
sand surface layer. ; 

Included in mapping were small areas of severely eroded 
soils that are shown on the soil map by a special symbol. 
Also included were small areas of less sloping soils. 

The soils of this complex are mainly wooded. A few 

small areas are idle. Surface runoff is rapid. If cleared, 
these soils are subject to severe erosion. The main con- 
cern of management is controlling water erosion. The 
main limitation is the steepness of slopes. (Capability 
unit VITe-2. (8a, 4a); woodland suitability group A) 
’ Emmet-Onaway sandy loams, 0 to 2 percent slopes 
(EoA).—These soils are in small areas of the western up- 
lands. The Emmet soil makes up about 55 percent of the 
complex; the Onaway soil, 35 percent; and included soils, 
about 10 percent. 

Included in mapping were small areas of gently slop- 
ing soils and a few, small, wet areas of poorly defined 
Angelica-Ensley loams. Also included were small areas 
of sandy overwash materials, 6 to 10 inches thick, that 
eroded from surrounding uplands. 

The soils of this complex are used mainly for general 
crops. Small areas are in pasture or woods. Surface run- 
off is slow. The main concern of management is con- 
trolling erosion. (Capability unit Ile-8 (8a, 2.52) ; wood- 
land suitability group A 

Emmet-Onaway sandy loams, 2 to 6 percent slopes 
(EoB) —These soils are on low knolls, ridges, and foot slopes 
of the western uplands. The Onaway soil has the profile 
described as representative for the series. The Emmet 
soil makes up about 50 percent of the complex; the Ona- 
way soil, about 40 percent; and included soils, about 10 
percent. 

Included in mapping were a few, small, depressional 
areas of soils where thin, sandy overwash has been de- 
posited on the original surface layer. Also included were 
a few, small, eroded areas of soils in higher positions, 
which are the source of the overwash materials. There 
are also a few small areas of somewhat poorly drained 
Charlevoix soils in swales. 

The soils of this complex are used mainly for general 
crops. Small areas are in pasture or woods. Surface run- 
off is slow to medium. ‘The main concern of management 
is controlling water erosion. (Capability unit IIe-3 (8a, 
2.5a); woodland suitability group A) 

Emmet-Onaway sandy loams, 6 to 12 percent slopes 
{EoC).—These moderately sloping soils are on ridges, 
knolls, and foot slopes of the western uplands. The Em- 
met soil makes up about 50 percent of the complex; the 
Onaway soil, 40 percent; and included soils, about 10 
percent. 

Included in mapping were small, eroded areas of soils 
and a few small areas of sandy Leelanau soils, Also in- 
cluded were some small, gently sloping areas and a few 
strongly sloping areas of soils. 

The soils of this complex are mainly in cultivated crops 
and hay, and some areas are in pasture. Small areas are 
wooded. Surface runoff is medium. The main concern of 
management is controlling water erosion. (Capability 
unit IITe-6 (3a, 2.5a); woodland suitability group A) 

Emmet-Onaway sandy loams, 12 to 18 percent slopes 
(EoD) —These soils are on ridges and hillsides of the 
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western uplands. The Emmet soil makes up about 50 per- 
cent of the complex; the Onaway soil, 35 percent; and 
included soils, about 15 percent. 

Included in mapping were small, eroded areas of soils 
and a few small areas of sandy Leelanau soils. Also in- 
cluded were a few steeper and a few less sloping areas 
of Emmet and Onaway soils. There are also small, stony 
areas of soils that are shown on the soil map by a special 
symbol. 

The soils of this complex are mainly in hay and pas- 
ture. A. few areas are wooded. Surface runoff is rapid. 
The main concern of management is controlling water 
erosion. (Capability unit IVe-4 (8a, 2.5a); woodland 
suitability group A) 

Emmet-Onaway sandy loams, 18 to 25 percent slopes 
(EoE).—These soils are on hillsides of the western uplands. 
The Emmet soils makes up about 45 percent of the com- 
plex; the Onaway soil, 45 percent; and included soils, 
about 10 percent. The soil layers are somewhat thinner 
than those of the profile described as representative for 
the respective series. 

Included in mapping were small, eroded areas of soils. 
Also included were small, stony areas of soils that are 
shown on the soil map by special symbols. 

The soils of this complex are mainly wooded. A few 
areas are in hay and pasture (fig. 5). Surface runoff is 
rapid.-The main concern of management is controlling 
water erosion. The main limitation is the steepness of 
slopes. (Capability unit VIe-2 (8a, 2.52) ; woodland suit- 
ability group A) 

Emmet-Onaway sandy loams, 25 to 50 percent slopes 
(EoF].—These soils are on hillsides of the western uplands. 
The Emmet soil makes up about 45 percent of the com- 
plex; the Onaway soil, 45 percent; and included soils, 
about 10 percent. Because of steep slopes, these soils 
have thiriner soil layers than those of the profile described 
as representative for the respective series. 

Included in mapping were small, eroded areas and 
small areas of less sloping soils. Also included were small 
areas of sandy Leelanau soils. 

The soils of this complex are mainly wooded. A few 
small areas are idle. Surface runoff is rapid. If cleared, 
these soils are subject to severe erosion. The main con- 
cern of management .is controlling water erosion. The 
main limitation is the steepness of slopes. (Capability 
unit VIIe-2 (3a, 2.5a); woodland suitability group A) 


Ensley Series 


The Ensley series consists of poorly drained, nearly 
level to gently sloping soils on till plains and moraines. 
These soils formed in sandy loam till. In Charlevoix 
County the Ensley soils were mapped only in a complex 
with Angelica soils. ; 

In a representative profile, the surface layer 1s black 
loam 7 inches thick. The subsurface layer is dark grayish- 
brown sandy loam mottled with olive brown and yellow- 
ish brown and is 2 inches thick. The subsoil consists of 
two parts. The upper part is light olive-brown, friable 
sandy loam mottled with olive yellow and dark yellowish 
brown and is 5 inches thick. The lower part is yellowish- 
brown, friable sandy loam 8 inches thick. The underlying 
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Figure 5.—Hay crops on Emmet-Onaway sandy loams, 18 to 25 percent slopes, reduce runoff and help te control water erosion. 


material, at a depth of 22 inches, is light brownish-gray 
sandy loam mottled with yellowish brown. 

Permeability is moderate. The available water capacity 
is moderate, Organic-matter content is high, and natural 
fertility is medium. Surface runoff is very slow. 

If drained, Ensley: soils are well suited to farming. 
These soils are generallv poorly suited to woodland. The 
Ensley soils are well suited as habitat for wetland wild- 
life. They have severe limitations for most nonfarm uses. 
These soils are mainly wooded. 

Representative profile on an Ensley loam from an 
area of Angelica-Ensley loams, in a wooded area, 
NEWNWY, sec. 18, T. 82 N., R. 7 Wz: 


A1—0 to 7 inches, black (10YR 2/1) loam; weak, medium, 
granular structure; friable; neutral; clear, smooth 
boundary. i 

A2g—7 to 9 inches, dark grayish-brown (2.5¥ 4/2) sandy 
loam; common, medium, distinct, light olive-brown 
(2.5Y 5/6) and yellowish-brown (10YR 5/6) mottles; 
weak, coarse, granular structure; friable;. mildly 
alkaline; clear, wavy boundary. 

B21—9 to 14 inches, light olive-brown (2.5Y 5/4) sandy loam; 
common, medium, distinct, olive-yellow (2.5Y 6/6) and 
dark yellowish-brown (10YR 4/4) mottles; weak, 
medium, subangular blocky structure; friable; mildly 
alkaline; clear, wavy boundary. 


B22—14. to 22 inches, yellowish-brown (10YR 5/4) sandy loam ; 
common, medium, faint, dark yellowish-brown (10YR 
4/4) mottles ; weak, medium subangular blocky struc- 
ture; friable; mildly alkaline; distinct, wavy bound- 


ary. 

Cg—22 to 60 inches, light brownish-gray (2.5Y 6/2) - sandy 
loam; many medium, prominent, yellowish-brown 
(10YR 5/6) mottles; weak, coarse, subangular blocky 
structure; friable; less than 5 percent coarse frag- 
ments; mildly alkaline; slightly effervescent. 


The solum ranges from 20 to 86 inches in thickness. The 
Al horizon ranges from 4 to 9 inches in thickness. The A2 
horizon ranges from 0 to 3 inches in thickness, The A horizon 
ranges from slightly acid to mildly alkaline. The B horizon 
is dominantly sandy loam, but in a few profiles it is loam 
or light clay loam. This horizon is neutral or mildly alkaline. 
The C horizon is mildly alkaline or moderately alkaline and 
is slightly effervescent. 

Ensley soils are in a toposequence with Charlevoix and 
Emmet soils. They were mapped with Angelica soils. Ensley 
soils are similar to Bruce soils. They differ from Charlevoix 
soils in lacking the B’t horizon and in having yellower hues in 
the A2 horizon and in the upper part of the B horizon. Ens- 
ley soils differ from Emmet soils in having mottles in the 
solum. They contain less clay than Angelica soils at depths 
of 10 to 40 inches. Ensley soils differ from Bruce soils in 
lacking stratification in the C horizon. They contain less 
clay than Bruce soils at depths between 10 and 40 inches, 
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Epoufette Series 


The Epoufette series consists of poorly drained, nearly 
level to gently sloping soils in depressional areas on out- 
wash plains, lake plains, and deltas. These soils formed 
in loamy sand and sandy loam, 18 to 42 inches thick, over 
gravelly sand. 

In a representative profile, the surface layer is black 
sandy loam 7 inches thick. The subsurface layer is pale- 
brown loamy sand with dark yellowish-brown mottles 
and is 4 inches thick. The subsoil is yellowish-red, friable 
sandy loam with dark yellowish-brown mottles and is 7 
inches thick. The underlying material, at a depth of 18 
inches, is brown gravelly sand. 

Permeability is moderately’ rapid in the subsoil and 
rapid in the underlying material. The available water 
capacity is low. Organic-matter content is high, and nat- 
ural fertility is low. Surface runoff is very slow to 
ponded. 


If drained, the Epoufette soils aré moderately suited 
to farming. They are poorly suited to woodland. They 
have severe limitations for most nonfarm uses. These soils 
are mainly wooded. 


‘Representative profile of Epoufette sandy loam in a 
wooded area, NEY,NE1, sec. 26, T. 33 N., R. 7 W.: 


A1—0 to 7 inches, black (10YR 2/1) sandy loam; moderate, 
medium, granular structure; very friable; less than 5 
percent coarse fragments; neutral; clear, wavy bound- 
ary. 

A2—7 to 11 inches, pale-brown (10YR 6/8) loamy sand; few, 
medium, distinct, dark yellowish-brown (10¥R 4/4) 
mottles; massive; very friable; less than 5 percent 
coarse fragments; ‘neutral; gradual, wavy boundary. 

B2t—11 to 18 inches, yellowish-red (SYR 5/6) sandy loam; 
few, medium, distinct, dark yellowish-brown (10YR 
4/4) mottles; very weak, medium, subangular blocky 
structure; friable; 10 percent coarse fragments; 
mildly alkaline; gradual, wavy boundary. 

C—18 to 60 inches, brown (7.5YR 5/2) gravelly sand; single 
grain; loose; 30 percent coarse fragments; mildly 
alkaline; slightly effervescent. 


The solum ranges from 18 to 40 inches in thickness. The B 
horizon is sandy loam or light loam and ranges from 2 to 9 
inches in thickness. The C horizon is mildly alkaline or mod- 
erately alkaline and is slightly effervescent. 

The color in the subsurface horizons in places is brighter 
than the defined range for the series, but this difference does 
not alter the usefulness or behavior of these soils. 

Epoufette soils are in a toposequence with Gladwin and 
Mancelona soils. They are similar to East Lake, Munuscong, 
and Roscommon soils. Epoufette soils differ from Gladwin 
soils in lacking a Bir horizon. Excluding the Al, Ap, or A2 
horizons, Epoufette soils have a horizon with a matrix color 
that has a chroma of 2 or less. This horizon is not so deep 
as it is in Gladwin soils. Epoufette soils differ from Mance- 
lona soils in having mottles in the solum and in lacking a 
Bir horizon. The texture of Epoufette soils is coarser than 
that of Munuscong soils in horizons with the same horizon 
designation. Their texture is finer in the upper part of the 
profile than that of Roscommon soils. Also, Epoufette soils 
differ from Roscommon soils in containing gravelly sand in 
the lower part of the profile. 


Epoufette sandy loam (0 to 4 percent slopes) (Ep).— 
This soil is in swales and depressions on sandy plains in 
some of the large valleys. 

Included with this soil in mapping were small areas 
of Gladwin loamy sand at slightly higher elevations and 
a few depressional areas of Tawas muck and Roscommon 


sand. Also included were small areas of soils that have 
aloamy sand surface layer. 


This soil is mainly wooded. Other small areas are in 
pasture or cultivation. The main concerns of management 
are improving drainage and maintaining fertility. (Ca- 
pability unit TITw-6 (4c) ; woodland suitability group W) 


Gladwin Series 


The Gladwin series consists of somewhat poorly 
drained, nearly level to gently sloping soils on beach 
ridges and outwash plains. These soils formed in loamy 
sand. 

In a representative profile, the surface layer is very 
dark brown loamy sand 8 inches thick..The subsurface 
layer is light brownish-gray loamy sand with dark yel- 
lowish-brown mottles and is 2 inches thick. The subsoil 
consists of three parts. The upper part is yellowish- 
brown, very friable loamy sand 3 inches thick. The middle 
part is brown, friable loamy sand with dark yellowish- 
brown mottles and is 4 inches thick. The lower part is 
brown, friable loam’ with yellowish-brown mottles and 
is 8 inches thick. The underlying material is grayish- 
brown gravelly sand. 

Permeability is moderately rapid. The available water 
capacity is low. Organic-matter content is moderately 
low, and natural fertility is low. Surface runoff is slow. 

The Gladwin soils are moderately well suited to farm- 
ing. They are generally poorly suited to woodland. They 
have moderate to severe limitations for many nonfarm 
uses. Many areas of these soils are farmed. The remaining 
areas are wooded. : 

Representative profile of Gladwin loamy sand, 0 to 6 
percent slopes, in a nonwooded area, SWI4SW), sec. 2, 
T. 33 N., R. 8 W.: 


Ap—O0 to 8 inches, very dark brown (10YR 2/2) loamy sand; 
weak, fine, granular structure; very friable; less than 
1 percent coarse fragments; slightly acid; clear; wavy 
boundary. 

A2—8 to 10 inches, light brownish-gray (10YR 6/2) loamy 
sand; common, fine, distinct, dark yellowish-brown 
(10Y-R 4/4) mottles; weak, medium, platy structure; 
very friable; less than 1 percent coarse fragments; 
slightly acid ; clear, wavy boundary. 

Bir—10 to 18 inches, yellowish-brown (10YR 5/4) loamy 
sand; common, fine, faint, brown (10YR 5/3) mot- 
tles; weak, medium, subangular blocky structure; 
very friable; less than 1 percent coarse fragments; 
slightly acid ; clear, wavy boundary. 

A’2—13 to 17 inches, brown (10YR 5/3) loamy sand; many, 
fine, faint, dark yellowish-brown (10YR 4/4) mottles; 
weak, medium, subangular blocky structure; friable; 
less than 1 percent coarse fragments; neutral; clear, 
wavy boundary. 

B’'t—17 to 25 inches, brown (10YR 4/3) loam; many, fine, 
distinct, light yellowish-brown (10YR 6/4) mottles; 
moderate, medium, subangular blocky structure; fri- 
able; clay films on surfaces of peds; 5 percent coarse 
fragments; neutral; gradual, wavy boundary. 

C—25 to 60 inches, grayish-brown (10YR 5/2) gravelly sand; 
single grain; loose; 25 percent coarse fragments; 
mildly alkaline; slightly effervescent. 


The solum ranges from 20 to 40 inches in thickness. Coarse 
fragments throughout the solum range from less than 1 per- 
cent to about 20 percent. The C horizon is mildly alkaline or 
moderately alkaline. and is slightly effervescent. 

Gladwin soils are in a toposequence with Epoufette and 
Mancelona soils. They are similar to Au Gres and Hast Lake 
soils. They differ from Epoufette soils in having a Bir hori- 
zon. Excluding the Ai, Ap, or A2 horizons, Gladwin soils 
have a horizon with a matrix color that has a chroma of 2 
or less. This horizon is further from the surface than it is in 
Epoufette soils. Gladwin soils differ from Mancelona soils in 
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having mottles in the A2 and B horizons, They differ from 
Au Gres soils in having a loamy textured B’t horizon and in 
having effervescent gravelly sand in the C horizon. Gladwin 
soils differ from East Lake soils in having mottles in the 
A2 and B horizons. 


Gladwin loamy sand, 0 to 6 percent slopes (GI8).—This 
soil is in shallow swales and on low foot slopes of sandy 
plains. It is also on low beach ridges. 

Inchided with this soil in mapping were small areas 
of well-drained Mancelona loamy sand in slightly higher 
positions and small stony areas of soils that are shown 
on the soil map by a special symbol. Also included were 
a few, small, low areas of Epoufette sandy loam. 

This soil is mainly in pasture and hay. Many areas 
have suitable drainage and are in cultivation. Other 
areas are wooded. The main concerns of management are 
improving drainage, maintaining fertility, and conserv- 
ing soil moisture throughout the growing season. (Ca- 
pability unit IIw-5 (4b) ; woodland suitability group G) 


Greenwood Series 


The Greenwood series consists of very poorly drained, 
nearly level to gently sloping organic soils in depressional 
areas on moraines, till plains, and outwash plains. These 
soils formed in acid organic material. A large area of 
Greenwood soils is on Beaver Island. 

In a representative profile, the surface layer is very 
dark brown peat 12 inches thick. The next layer is dark 
reddish-brown mucky peat 12 inches thick. Below this, 
at a depth of 24 inches, is reddish-brown mucky peat. 

Permeability is moderately rapid. The available water 
capacity is very high. Natural fertility is low. Surface 
runoff is very slow. 

Greenwood soils are not suited to farming or wood- 
land. They are well suited as habitat for wetland wild- 
life. They have severe limitations for most nonfarm uses. 
These soils are not used for any specific purpose, and 
they remain in their natural state of marsh vegetation. 

Representative profile of Greenwood peat in a marsh 
area, SW14SW1, sec. 28, T. 38 N., R. 10 W.: 


O01—0 to 12 inches, very dark brown (10YR 2/2) peat (sphag- 
num moss): massive;”friable; very strongly acid; 
clear, wavy boundary. 

O2—12 to 16 inches, dark reddish-brown (5YR 3/4) mucky 
peat; massive; friable; very strongly acid; clear, 
wavy boundary. 

O8—16 to 24 inches, dark reddish-brown (5YR 2/2) mucky 
peat; massive; friable; very strongly acid; gradual, 
wavy boundary. 

O4—24 to 42 inches, reddish-brown (5YR 4/4) mucky peat; 
massive, separating to weak, thick, platy structure; 
friable; very strongly acid. 


The organic material is 42 inches or more in thickness. 
The soil formed in sphagnum moss and sedges. The 01 horizon 
is very dark brown, dark grayish brown, or brown. Below 
this the layers are dark reddish brown, reddish brown, yellow- 
ish brown, very dark brown, dark brown, very dark grayish 
brown, dark grayish brown, or dark yellowish brown, The 
amount of moss materials in these layers is small. 

Greenwood soils are similar to Carbondale, Cathro, Hd- 
wards, Kerston, Linwood, upton, Markey, Tawas, and Warn- 
ers soils. They differ from all these, except Carbondale and 
Lupton soils, in lacking mineral material and marl at depths 
of less than 42 inches, Greenwood soils dominantly have less 
decomposed organic material in most layers between depths 
of 12 and 42 inches than Carbondale soils, and they are more 
acid throughout the profile. Greenwood soils are less decom- 
posed and are more acid throughout the profile than the 
Lupton soils. 


Greenwood peat (0 to 4 percent slopes) (Gr]—This soil 
is in broad, depressional, boggy basins on plains and in . 
smaller depressional areas on uplands. 

This soil is idle. It is covered with marsh vegetation 
and is not in cultivation. The main concerns of manage- 
ment are improving drainage, reducing acidity, and 
maintaining fertility. The main limitation is a hazard of 
frost. (Capability unit VIIIwe-1 (Mc-a) ; woodland suit- 
ability group not assigned) 


Hessel Series 


The Hessel series consists of poorly drained, nearly 
level to gently sloping soils on Jake plains and lake ter- 
races. These soils formed in compact, cobbly loam till. 
Most areas of these soils are on a lake plain north of 
the city of Charlevoix. 

In a representative profile, the surface is very dark 
brown cobbly loam 8 inches thick. The subsoil is firm, 
grayish-brown cobbly loam with light olive-brown mot- 
tles and is 5 inches thick. The underlying material, at a 
depth of 18 inches, is light brownish-gray cobbly loam 
with dark yellowish-brown mottles. 

Permeability is moderately slow. The available water 
capacity is high. Organic-matter content and natural fer- 
tility are high. Surface runoff is slow. 

The Hessel soils are poorly suited to farming because 
of wetness and cobblestones in the surface layer. They are 
poorly suited to woodland. They have severe limitations 
for most nonfarm uses. These soils are mainly wooded. 

Representative profile of Hessel cobbly loam in a wood- 
ed area, SW1,SW1, sec. 8, T. 34 N., R. 7 W.: 


A1—O to 8 inches, very dark brown (10YR 2/2) cobbly loam; 
moderate, medium, granular structure; friable; 25 
percent coarse fragments; mildly alkaline; clear, 
wavy boundary. 

Bg—S to 13 inches, grayish-brown (2.5¥ 5/2) cobbly loam; 
common, medium, distinct, light olive-brown (2.5Y 
5/6) mottles; weak, medium, subangular blocky struc- 
ture; firm; 25 percent coarse fragments; mildly 
alkaline; slightly effervescent; gradual, wavy bound- 


ary. 

Cg-—18 to 40 inches, light brownish-gray (2.5Y 6/2) cobbly 
loam; many, medium, prominent, dark yellowish- 
brown (10YR 4/4) mottles; weak, medium, subangu- 
lar blocky structure; firm; 30 percent coarse frag- 
ments ; mildly alkaline ; slightly effervescent. 


The solum ranges from 10 to 15 inches in thickness. Coarse 
fragments throughout the solum range from about 2 percent 
to 25 percent. The Bg horizon is loam, clay loam, or gravelly 
or cobbly analogs of these textures. The C horizon is gravelly 
or cobbly loam or sandy loam. It is mildly alkaline or mod- 
erately alkaline and is slightly effervescent. 

Hessel soils are in a toposequence with Detour and Johns- 
wood soils. They are similar to Ruse soils. Hessel soils are 
more grayish in the B horizon or are yellower in the B and 
C horizons than Detour soils. Hessel soils differ from Johns- 
wood soils in having mottles in the B and © horizons. They 
are yellower in the B and © horizons than are Johnswood 
soils. Hessel soils differ from Ruse soils in having bedrock 
ata depth of more than 40 inches. 


Hessel cobbly loam (0 to 4 percent slopes) (Hs)|—This 
soil is in small depressions on terraces and narrow plains. 

Included with this soil in mapping were small areas 
of soils that have only a few cobblestones in the surface 
laver and small areas of somewhat poorly drained Detour 
cobbly loam in slightly higher positions. 

This soil is mainly wooded. The main concerns of man- 
agement are improving drainage and tilling this cobbly 
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soil. (Capability unit Vw-1 (Gbe); woodland suitability 
group P) 


Tosco Series 


The Iosco series consists of somewhat poorly drained, 
nearly level to gently sloping soils on lake plains. These 


soils formed in loamy sand, ranging from 18 to 42 inches 
in thickness, over loam. 


In a representative profile, the surface layer is very 
dark grayish-brown loamy sand 8 inches thick. The sub- 
surface layer is light brownish gray loamy sand 4 inches 
thick. The subsoil consists of three parts. The upper part 
is loose, dark-brown loamy sand 4 inches thick. The mid- 
dle part is grayish-brown, very friable loamy sand with 
dark yellowish-brown mottles and is 6 inches thick. The 
lower part is brown, very friable heavy loamy sand with 
pelo wehe brown mottles and is 8 inches thick. The under- 
ying material, at a depth of 30 inches,.is brown loam. 

Permeability is rapid in the subsoil and’ moderately 
slow in the underlying material. The available water 
capacity is low in the subsoil and high in the underlyin 
material. Organic-matter content is moderately low, an: 
natural fertility is low. Surface runoff is slow. 

Tosco soils are moderately suited to farming. They are 
generally poorly suited to woodland. They have moderate 
to severe limitations for many nonfarm uses. These soils 
are mainly farmed. 


Representative profile of Iosco loamy sand, 0 to 6 per- 
cent slopes, in a cultivated area, NW1,4NW1, sec. 35, T. 
32.N., R. 7 W.: 


Ap—-0 to 8 inches, very dark grayish-brown (10YR 3/2) loamy 
sand; weak, fine, granular structure; very friable; 
slightly acid ; clear, smooth boundary. 

A2—8 to 12 inches, light brownish-gray (10YR 6/2) loamy 
sand; many, fine, faint, brown (10YR 5/3) mottles: 
weak, thin, platy structure ; very friable; slightly acid : 
clear, wavy boundary. 

Bir—12 to 16 inches; dark-brown (7.5YR 4/4) loamy sand; 
common, medium, faint, dark yellowish-brown (10YR 
4/4) mottles; very weak, medium, subangular blocky 
structure; very friable; slightly acid; gradual, wavy 
boundary. 

A’2—16 to 22 inches, grayish-brown (10YR 5/2) loamy sand; 
common, medium, distinct, dark yellowish-brown 
(10YR 4/4) mottles; massive; very friable, slightly 
acid; abrupt, irregular boundary. 

B’t—22 to 30 inches, brown (10YR 4/3) heavy loamy sand; 
common, fine, distinct, yellowish-brown (10YR 5/6) 
mottles ; weak, medium, subangular blocky structure; 
very friable; clay films on surface of peds; neutral; 
abrupt, wavy boundary. 

IIC—-80 to 60 inches, brown (10YR 5/3) loam; weak, coarse, 
subangular blocky structure; friable; 5 percent coarse 
fragments; mildly alkaline; slightly effervescent. 


Depth to the loamy material in the IIB or IIC horizon 
ranges from 20 to 40 inches. The sandy A and B horizons are 
dominantly loamy sand, but in a few profiles there are thin 
strata of sandy loam. Content of coarse fragments throughout 
the sandy material ranges from 0 to about 5 percent. It 
ranges from less than 1 percent to about 15 percent through- 
out the loamy material. The Bir horizon is dark brown or 
yellowish brown. In many profiles, a IIB’t horizon is present 
and is silty clay loam, clay loam, sandy clay loam, or heavy 
loam. It is neutral or mildly alkaline. The IIC horizon is loam 
or silty clay loam. It is mildly alkaline or moderately alkaline 
and is slightly effervescent. 

The mottles are closer to the surface, and the texture in 
the B’t horizon is coarser than the defined range for the 


series, but these differences do not alter the usefulness or 
behavior of these soils. 


Ioseo soils are in a toposequence with Brevort and Menom- 
inee soils. They are similar to Belding soils. Iosco soils are 
browner in the B horizon than Brevort soils. They differ from 
Menominee soils in having mottles in the solum. Iosco soils 
are dominantly coarser textured in the upper part of the 
profile than Belding soils. 


Tosco loamy sand, 0. to 6 percent slopes (IIB).—This 
soil is on broad, slightly undulating, sandy plains. 

Included with this soil in mapping were small areas 
of well drained or moderately well drained Menominee 
loamy sand on low mounds and ridges. Also included 
were small areas of poorly drained or very poorly drained 
Brevort loamy sand in swales and other small depres- 
sions, 

This soil is mainly in cultivation. Small areas are 
wooded. The main concerns of management are improv- 
ing drainage and maintaining fertility. (Capability unit 
IIIw-9 (4/2b); woodland suitability group G) 


Johnswood Series 


The Johnswood series consists of well drained or mod- 
erately well drained, gently sloping to sloping soils on 
lake plains and lake terraces. These soils formed in com- 
pact cobbly loam. Johnswood soils are along the shores 
of Lake Michigan and Lake Charlevoix. 

In a representative profile, the surface layer is very 
dark grayish-brown cobbly loam 9 inches thick. The sub- 
soil is yellowish brown, friable cobbly heavy loam 2 
inches thick. The underlying material, at a depth of 11 
inches, is light brownish-gray cobbly loam. 

Permeability is moderate. The available water capacity 
is high. Organic-matter content is moderate, and natural 
fertility is medium. Surface runoff is medium. 

The Johnswood soils are poorly suited to farming be- 
cause of cobblestones in the surface layer. They are poorly 
suited to woodland. They have moderate to severe lim- 
itations for many nonfarm uses. These soils are mainly 
wooded, 

Representative profile of Johnswood cobbly loam, 2 to 
12 percent slopes, in a nonwooded area, NWI4GNWI, sec. 
16, T, 33 N., R. 7 W.: 


Al—0O to 9 inches, very dark grayish-brown (10YR 8/2) cob- 
bly loam ; moderate, fine, subangular blocky structure; 
friable; 30 percent coarse fragments; mildly alkaline: 
abrupt, smooth boundary. 

B—9 to 11 inches, yellowish-brown (10YR 5/6) cobbly heavy 
loam; moderate, fine, subangular blocky structure; 
friable ; 40 percent coarse fragments; mildly alkaline; 
abrupt, smooth boundary. 

C—11 to 40 inches, light brownish-gray (10YR 6/2) cobbly 
loam; moderate, fine, subangular blocky structure; 
firm; 40 percent coarse fragments; moderately alka- 
line ; slightly effervescent. 


The solum ranges from 10 to 18 inches in thickness, Depth 
to bedrock ranges from 42 to 60 inches in many profiles. An 
A2 horizon is present in a few profiles. It is grayish brown 
and ranges from less than 1 inch to 2 inches in thickness. 
The B horizon ranges from cobbly or gravelly loam to cobbly 
or gravelly sandy clay loam. It ranges from less than 1 inch 
to more than 3 inches in thiekness. The C horizon is cobbly 
silt loam or cobbly loam. It is mildly alkaline or moderately 
alkaline and is slightly effervescent. 

Johnswood soils are in a toposequence with Detour and 
Hessel soils. They are similar to Summerville soils. Johns- 
wood soils differ from Detour soils in lacking grayish mot- 
tles in the B horizon. They differ from Hessel soils in lacking 
mottles in the B and C horizons and in having browner hues 
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in these horizons. Johnswood soils have bedrock at a depth of 
more than 40 inches, but Summerville soils have bedrock at 
a depth of less than 20 inches. 

Johnswood cobbly loam, 2 to 12 percent slopes (JoC).— 
This soil is on low knolls and narrow ridges on terraces 
and narrow plains. 

Included with this soil in mapping were a few, small 
areas of yellowish-brown, eroded soils and a few small 
areas of Emmet sandy loam. 

This soil is in pasture or woods. The main concerns of 
management are controlling water erosion and tilli 
this cobbly soil. (Capability unit [Ve-4 (8a); woodland 
suitability group B) 


Kalkaska Series 


The Kalkaska series consists of well-drained, nearl 
level to very steep soils on moraines, Jake plains, and val- 
ley trains. These soils formed in sand. In Charlevoix 
County the Kalkaska soils were mapped alone and in 
soos with Blue Lake soils and with Leelanau 
soils, 

In a representative profile, the surface layer is ve 
dark brown sand 4 inches thick. The subsurface layer is 
light brownish-gray sand 6 inches thick. The subsoil con- 
sists of three parts. The upper part is loose, dark-brown, 
slightly cemented sand 6 inches thick. The middle part 
is loose, dark yellowish-brown sand 6 inches thick. The 
lower part is loose, yellowish-brown sand 11 inches thick. 
The underlying material, at a depth of 33 inches, is light 
yellowish-brown sand (fig. 6). 

Permeability is rapid. The available water capacity is 
low. Organic-matter content and natural fertility are 
low. Surface runoff is slow. 

Kalkaska soils are poorly to very poorly suited to farm- 
ing because of droughtiness. They are poorly suited to 
hardwoods but are well suited to pines. The less sloping 
areas of these soils have few limitations for nonfarm 
uses, and they have been cleared and are in limited culti- 
vation. The steeper areas are wooded or are in native 
pasture. 

Representative profile of Kalkaska sand, 0 to 6 percent 
slopes, in a wooded area, NEIZNW1, sec. 2, T. 33 N., 
R. 8 W.: 


A1—0 to 4 inches, .very dark brown (10YR 2/2) sand; very 
weak, fine, granular structure; friable; medium acid; 
gradual, smooth boundary. 

A2—4 to 10 inches, light .brownish-gray (10YR 6/2) sand; 
Single grain; loose; medium acid; clear, irregular 
boundary. : 

B2thir—10 to 16 inches, dark-brown (7.5YR 3/2) sand; 
single grain; loose; few chunks of weakly cemented 
ortstein ; medium acid ; gradual, smooth boundary. 

B22ir—16 to 22 inches, dark yellowish-brown (10YR 4/4) 
sand; single grain; loose; medium acid; diffuse, 
smooth boundary. 

B38—22 to 33 inches, yellowish-brown (10YR 5/4) sand; single 
grain; loose; slightly acid; diffuse, smooth boundary. 

C2—33 to 60 inches, light yellowish-brown (10YR 6/4) sand; 
loose ; slightly acid. 


The A2 horizon ranges from less than 1 inch to 86 inches 
or more in thickness. The A2.horizon commonly tongues into 
the B3 horizon or C horizon. The Bir horizon is dark yellowish 
brown or yellowish brown. The B horizon ranges from 4 to 
30 inches in thickness. ; 

Kalkaska soils in most areas are near the Au Gres, Cros- 
well, Roscommon, Rubicon; and Saugatuck soils, They are 
mapped with Blue Lake and Leelanau soils. Kalkaska soils 


‘SOIL SURVEY 


ee Sree Paws a? Ss 


Figure 6.—Profile of _Kalkaska sand showing the light brownish- 
gray subsurface layer over ate dee bees upper part of the 
subsoil. 


are similar to East Lake, Mancelona, and Wallace soils. They 
lack the mottles that are present in the Au Gres, Roscommon, 
and Saugatuck soils. Also, they lack the continuous ortstein 
that is in the B horizon of the Saugatuck soils. Kalkaska soils 
differ from Croswell soils in lacking mottles in the lower part 
of the B horizon. They have a dark-brown Bhir horizon that 
is lacking in Rubicon soils. They differ from Blue Lake and 
Leelanau soils in lacking a clay-enriched B’t horizon.. Also, 
Kalkaska soils lack the coarse fragments that are present in 
Leelanau soils. They are dominantly coarser textured through- 
out than the Leelanau soils. Kalkaska soils lack the coarse frag- 
ments that are present throughout East Lake and Mancelona 
soils. Also, they differ from Mancelona soils in lacking the 
sandy loam B’t horizon, Kalkaska soils differ from Wallace 
soils in having a lighter colored Bhir horizon and in lacking 
a continuous ortstein. 


__Kalkaska sand, 0 to 6 percent slopes (KaB).—This soil 
is in valleys and on broad, sandy plains. In areas that 
are not in cultivation, this soil has the profile described 
as representative for the series. In cultivated areas there 
is a dark grayish-brown plow layer that is a mixture of 
the original very dark brown surface layer and the light 
brownish-gray subsurface layer. 

Included with this soil in mapping were small areas 
of dark-brown, eroded soils. Also included were a few 
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small areas of gravelly East Lake loamy sand and Blue 
Lake loamy sand. 

Most areas of this soil have been cleared and are in 
limited cultivation or are in pasture. The rest is wooded 
or is idle. Many areas are being reforested by pine plant- 
ings. The.main concerns of management are conserving 
soll moisture, maintaining fertility, and controlling soil 
blowing. (Capability unit IVs-4 (5a); woodland suit- 
ability group E) 

Kalkaska sand, 6 to 12 percent slopes (KaC).—This 
soil is on foot slopes between hilly uplands, along the 
edges of level sand plains, and on uplands. In areas that 
are in cultivation, the light brownish-gray subsurface 
layer is mixed with the original surface layer. 

Included with this soil in mapping were a few, small, 
dark-brown, eroded areas of Kalkaska sand. Also in- 
cluded were small areas of Blue Lake loamy sand. and 
Leelanau loamy sand. 

This soil is 1n limited cultivation or in pasture. About 
half of it remains wooded. The ’main concerns of manage- 
ment are conserving soil moisture and maintaining fer- 
tility. (Capability unit VIs-1 (5a); woodland suitability 

roup 
Kalkaska sand, 12 to 18 percent slopes (KaD).—This 
soil is on foot slopes, in hilly areas, along the edges of 
level sand plains, and on uplands. The soil layers are 
thinner than those of the profile described as representa- 
tive for the series, 

Included with this soil in mapping were small, dark- 
brown, eroded areas of Kalkaska sand and small areas 
of Blue Lake loamy sand and Leelanau loamy sand. 

Some areas of this soil are in pasture and hay. Some 
areas are being reforested by pine plantings. The main 
concerns of management are conserving soil moisture and 
controlling erosion. The main limitation is the steepness 
of slopes. (Capability unit VIIs-1 (5a); woodland suit- 
ability group E) 

Kalkaska sand, 18 to 25 percent slopes (Ka£)—This 
soil is on hillsides on uplands. It has thinner soil layers 
than those of the profile described as representative for 
the series. 

‘Included with this soil in mapping were a few, dark- 
brown, eroded areas of Kalkaska sand and small areas of 
Blue Lake loamy sand and Leelanau loamy sand. Also 
included were many small blown-out areas that are a 
result of soil blowing. These areas are shown on the soil 
map by a special symbol. 

This soil is mainly wooded, or it is being reforested 
by pine plantings. The main concerns of management 
are conserving soil moisture and controlling erosion. The 
main limitation is the steepness of slopes. (Capability 
unit VIIs-1 (5a); woodland suitability group E) 

Kalkaska sand, 25 to 50 percent slopes (Kaf).—This 
soil is on hillsides on uplands. It has thinner soil layers 
than those of the profile described as representative for 
the series. 

Included with this soil in mapping were some small, 
dark-brown, eroded areas of Kalkaska sand and small 
areas of Leelanau loamy sand. 

This soil is mainly wooded. The main concerns of man- 
agement are controlling erosion and conserving soil 
moisture. The main limitation is the steepness of slopes. 
‘ aka! unit VIIs-1 (5a) ; woodland suitability group 
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Kalkaska-Leelanau association, undulating (0 to 6 
percent slopes) (K1B).—These undulating soils are on sand 
plains on uplands and in valleys. Kalkaska and Leelanau 
soils together make up 85 percent of this association, and 
the rest is included soils. The Kalkaska soil has a surface 
layer of sand, and the Leelanau soil has a surface layer 
of loamy sand. 

Included in mapping were small areas of Blue Lake 
loamy sand and Emmet sandy loam. Also included were 
small eroded areas and wet depressions. 

The soils of this association are in pasture, in woods, or 
are idle. The main concerns of management are conserv- 
ing soil moisture, maintaining fertility, and controlling 
soil blowing. (Capability unit [Vs-4 (5a, 4a); woodland 
suitability group E) 

Kalkaska-Leelanau association, rolling (6 to 18 per- 
cent slopes) (KLC).—Tihese soils are in rolling areas on up- 
lands. Kalkaska and Leelanau soils together make up 85 
percent of this association, and the rest is included soils. 
The Kalkaska soil has a surface layer of sand, and the 
Leelanau soil has a surface layer of loamy sand. 

Included in mapping were small areas of Blue Lake 
loamy sand and Emmet sandy loam. Also included were 
small eroded areas. 

The soils of this association are idle or are in pasture. 
Some areas are wooded. The main-concerns of manage- 
ment are conserving soil moisture and maintaining fertil- 
ity. (Capability unit VIs-1 (5a, 4a); woodland suitabil- 
ity group E) 

Kalkaska-Leelanau association, hilly (18 to 30 per- 
cent slopes) (KLE).—These soils are in ‘hilly areas on up- 
lands. Kalkaska and Leelanau soils together make up 85 
percent of this association, and the rest is included Soils. 
The Kalkaska soil has a surface layer of sand, and the 
Leelanau soil has a surface layer of loamy sand. 

Included in mapping were small areas of Blue Lake 
loamy sand and Emmet sandy loam. Also included were 
small, yellowish-brown, severely eroded areas of soils that 
have a few gullies, and a few areas of very steep soils 
that have slopes ranging from 30 to 50 percent. 

These soils are wooded or are idle. The main concerns 
of management are controlling soil blowing and water 
erosion and conserving soil moisture. The main limitation 
is the steepness of slopes. (Capability unit VIIs-1 (5a, 
4a); woodland suitability group E) 


Kawkawlin Series 


The Kawkawlin series consists of somewhat poorly 
drained, nearly level to gently sloping soils on till plains 
and moraines. These soils formed in silty clay loam till. 
In Charlevoix County the Kawkawlin soils were mapped 
alone and in an association with Charlevoix soils. . 

In a representative profile, the surface layer is very 
dark grayish-brown loam 9 inches thick. The subsoil con- 
sists of two parts. The upper part is grayish-brown, fri- 
able heavy loam with dark yellowish-brown mottles and 
is 3 inches thick. The lower part is brown, very firm 
heavy silty clay loam with light yellowish-brown mottles 
and is 10 inches thick. The underlying material, at a 
depth of 25 inches, is grayish-brown silty clay loam. 

Permeability is moderately slow. The available water 
capacity is high. Organic-matter content is moderate, and 
natural fertility is high. Surface runoff is slow. 
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If drained, the Kawkawlin soils are suited to farming. 
They are moderately suited to hardwoods but are poorly 
suited to pines. They have moderate to severe limitations 
for many nonfarm uses. If drained, most areas of these 
soils are in cultivation. 

Representative profile of Kawkawlin loam, 0 to 6 per- 
cent slopes, in a cultivated area, NE1ZNE% sec. 8, T. 
32 N., R. 7 W.: 


Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) 
loam; weak, fine, granular structure; friable; less 
than 5 percent coarse fragments; slightly acid; clear, 
smooth boundary. ; 

A2—9 to 12 inches, grayish-brown (10YR 5/2) loam; weak, 
medium, platy structure; friable; less than 5 percent 
coarse fragments; slightly acid; clear, wavy boundary. 

B21t—12 to 15 inches, grayish-brown (10YR 5/2) heavy 
loam; many fine, distinct, dark yellowish-brown 
(1l0OYR 4/4) mottles; moderate, medium, subangular 
blocky structure; friable; less than 5 percent coarse 
fragments; neutral; clear, wavy boundary. 

B22t—15 to 25 inches, brown (10YR 4/3) heavy silty clay 
loam; common, fine, distinct, light yellowish-brown 
(10YR 6/4) mottles; moderate, medium, angular 
blocky structure; very firm; clay films on surfaces of 
peds; less than 5 percent coarse fragments; neutral ; 
gradual, smooth boundary. 

C—25 to 60 inches, grayish-brown (10YR 5/2) silty clay 
loam; weak, coarse, angular blocky structure; very 
firm; 5 percent coarse fragments; mildly alkaline; 
slightly effervescent. 


The solum ranges from 15 to 36 inches in thickness. The 
A2 horizon is light gray or grayish brown. The C horizon is 
grayish brown or light brownish gray. It is mildly alkaline 
or moderately alkaline and is slightly effervescent. 

Where these soils have a solum ranging from 15 to 20 inches 
in thickness, they are thinner than the defined range for the 
series. This difference, however, does not alter their useful- 
ness or behavior. 

Kawkawlin soils are in a toposequence with Nester and 
Sims soils. They are mapped with Charlevoix soils. Kawkaw- 
lin soils are similar to Rudyard soils. They have mottles that 
are lacking in the B horizon of Nester soils. They lack the 
mottles that are immediately beneath the Al or Ap horizon 
in Sims soils. Kawkawlin soils contain more clay in the B 
horizon and have a finer texture in the C horizon than Charle- 
voix soils. Kawkawlin soils have a coarser texture in the B 
and_C horizons than Rudyard soils. Also, they have coarse 
fragments that are lacking in the profile of Rudyard soils. 


Kawkawlin loam, 0 to 6 percent slopes (KnC).—This 
soil is in swales, in depressions, and on foot. slopes on 
uplands. It has the profile described as representative for 
the series. 

Included with this soil in mapping were a few, small, 
lower areas of Angelica and Ensley loams and some 
small areas of somewhat poorly drained Charlevoix and 
Mackinac loams. Also included were small areas of soils 
that have a sandy loam surface Jayer. 

These soils are in cultivation when they have been 
drained. Undrained areas are wooded. The main concern 
of management is improving drainage. (Capability unit 
IIw-4 (1.5b); woodland suitability group Z) 


Kerston Series 


The Kerston series consists of very poorly. drained, 
nearly level to gently sloping soils on bottom lands. These 
soils formed in organic and mineral materials in alter- 
nate layers, 

In a representative profile, the surface layer is black 
muck 13 inches thick. The next layer is gray sandy loam 
4 inches thick. The next layer is black muck 11 inches 


thick. Below this layer, at a depth of 28 inches, is gray- 
ish-brown sandy loam. 

Permeability is moderately rapid. The available water 
capacity is high. Natural fertility is low. Surface runoff 
is very slow. 

Kerston soils are very poorly ‘suited to farming. They 
are poorly suited to woodlands. They have severe limita- 
tions for most nonfarm uses. These soils are mainly 
wooded or are in native pasture. 

Representative profile of Kerston muck in a nonwood- 
ed area, NEY,NW}, sec. 26, T. 82 N., R. 7 W.: 


O1—0 to 13 inches, black (10YR 2/1) muck; moderate, fine, 
granular structure; friable; neutral; abrupt; smooth 
boundary. 

IIC1—18 to 17 inches, gray (10YR 5/1) sandy loam; mas- 
sive; friable; neutral; abrupt, smooth boundary. 

O2—17 to 28 inches, black (10YR 2/1) muck; weak, medium, 
granular structure; friable; neutral; abrupt, smooth 
boundary. 

TIC2—28 to 42 inches, grayish-brown (10YR 5/2) sandy loam; 
massive; friable; mildly alkaline; slightly effervescent. 


Reaction of the organic material ranges from neutral to 
mildly alkaline. In places the organic layers are slightly effer- 
vescent. Reaction of the mineral material is neutral or mildly 
alkaline. Many mineral horizons are slightly effervescent. 
The thickness and sequence of organic and mineral materials 
are variable within a short distance. 

The annual temperature of these soils is a few degrees 
cooler and the mineral material is thicker than the defined 
range for the series. These differences, however, do not alter 
the usefulness or behavior of these soils. 

The Kerston soils are similar to Carbondale, Cathro, Ed- 
wards, Greenwood, Linwood, Lupton, Markey, Tawas, and 
Warmers soils. Kerston soils differ from Carbondale, Green- 
wood, and Lupton soils in containing mineral material within 
a depth of 42 inches. They lack the marl that is within a 
depth of 42 inches in the Edwards and Warners soils. Ker- 
ston soils differ from Cathro, Linwood, Markey, and Tawas 
soils in having two or more strata of mineral material below 
the surface layer that are separated by organic layers. 


Kerston muck (0 to 4 percent slopes) (Kr)—This soil 
is in narrow depressions and drainageways on bottom 
lands. 

Included with this soil in mapping were small areas 
of Lupton and Tawas mucks. Also included were small 
areas of soils that have a sandy loam or silt loam surface 
layer. 

This soil is mainly in pasture or woods. The main con- 
cerns of management are improving drainage, reducing 
the hazard of flooding, and controlling soil blowing. In 
many areas there is a hazard of frost. (Capability unit 
ViIwe-2 (L-Mc); woodland suitability group J) 


Kiva Series 


The Kiva series consists of well-drained, nearly level to 
very steep soils on beach ridges, lake plains, and lake 
terraces. These soils formed in gravelly sand. In Charle- 
voix County the Kiva soils were mapped only in an undif- 
ferentiated unit with Alpena and East Lake soils. 

In a representative profile, the surface layer is very 
dark brown gravelly loamy sand 7 inches thick. The sub- 
surface layer is light brownish-gray loamy sand 3 inches 
thick. The subsoil is dark-brown, friable sandy loam 8 
inches thick. The underlying material, at a depth of 18 
inches, is light brownish-gray gravelly sand. 

Permeability is moderately rapid. The available water 
capacity is low. Organic-matter content is moderately 
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low,-and_ natural fertility is low. Surface runoff is slow. 
The Kiva soils are very poorly suited to farming and 
are poorly suited to woodland. Less sloping areas have 
few limitations for most nonfarm uses. The soils are 
mostly wooded. They are used mainly for recreation. 
Representative profile of Kiva gravelly loamy sand 
from an area of Alpena, Kiva and East Lake soils, in a 
wooded area, NEY,NEY, sec. 4, T. 82 N., R. 7 W.: 


Ap—0 to 7 inches, very dark brown (10YR 2/2) gravelly 
loamy sand; weak, fine, granular structure; friable; 
25 percent coarse fragments; slightly acid; abrupt, 
wavy boundary. 

A2—7 to 10 inches, light brownish-gray (10OYR 6/2) loamy 
sand; weak, thin, platy structure; friable; 15 percent 
coarse fragments; slightly acid; clear, wavy boundary. 

Bir—10 to 18 inches, dark-brown (7.5YR 4/4) sandy loam; 
weak, medium, subangular blocky structure; friable ; 
15 percent coarse fragments; slightly acid; clear, 
wavy boundary. 

IITC—18 to 60 inches, light brownish-gray (1OYR 5/3) gravelly 
sand; single grain; loose; 30 percent coarse frag- 
ments; mildly alkaline; slightly effervescent. 


The solum ranges from 10 to 24 inches in thickness. In a 
few profiles, the A2 horizon ‘is absent. 

Kiva soils were mapped with Alpena and East Lake soils. 
They have a thicker solum than the Alpena soils. They have 
a thinner solum than the East Lake soils. 


Lake Beaches 


Lake beaches (Lb) is in narrow strips along the shores of 
Lake Michigan and the large inland lakes. These beaches 
are composed mostly of sand and gravel that are subject 
to wave action, which is severe during storms. No con- 
sistent sequence of soil horizons has formed, because 
these soil materials are moved periodically. 

In addition to sand and gravel, Lake beaches includes 
stones and boulders. Some beaches are rocky, and bedrock 
is exposed. In many places this land type is underlain by 
glacial drift consisting of silt, silt loam, loam, or sandy 
loam, or by lacustrine silt and clay. These underlying 
materials generally aré in areas where waves have cut 
into bluffs or escarpments of similar material. 

Along areas of Lake beaches, the level of the lakes fluc- 
tuates as much as 12 inches annually. When the lakes are 
low, many areas are stable enough to have a cover of 
beachgrass, willow, elm, basswood, paper birch, white- 
cedar, and shrubs. These plants are commonly washed 
away during periods of high water. In many places areas 
of Lake beaches are very narrow and are included in 
mapped areas of adjoining soils. 

_ Lake beaches generally is idle or is used for recrea- 
tion. Some areas are used for resorts. (Capability unit 
VIIIs-1; woodland suitability group not assigned) 


Leelanau Series 


‘The Leelanau series consists of well-drained, nearly 
level to very steep soils on moraines and till plains. These 
soils formed in loamy sand till. In Charlevoix County 
the Leelanau soils were mapped alone and in cémplexes 
with the Rubicon soils and with the Emmet soils. The 
Leelanau soils were also mapped in associations with the 
Emmet soils and with the Kalkaska soils. 

In a representative profile, the surface layer is very 
dark brown loamy sand 4 inches thick. The subsurface 
layer is grayish-brown loamy sand 4 inches thick. The 


subsoil consists of three parts. The upper part is dark 
yellowish-brown, very friable loamy sand 7 inches thick. 
The middle part is pale-brown, loose loamy sand 5 inches 
thick. The lower part consists of thin, interbedded layers 
of dark yellowish-brown, friable sandy loam and pale- 
brown, loose loamy sand. These interbedded layers have 
a total thickness of 22 inches. The underlying material, 
at a depth of 42 inches, is grayish-brown loamy sand. 

Permeability is moderately rapid. The available water 
capacity is low. Organic-matter content is moderately 
low, and natural fertility is low. 


The Leelanau soils are moderately suited to farming. 


‘They are moderately suited to hardwoods and are well 


suited to pines. The less sloping areas of these soils have 
few limitations for nonfarm use. Most of the less sloping 
areas are used for field and forage crops. The more slop- 
ing areas are in woods and pasture. 

Representative profile of Leelanau loamy sand, 2 to 6 
percent slopes, in a nonwooded area, NW14SW, sec. 35, 


T. 34 N, RB. 8 W.: 


A1—0 to 4 inches, very dark brown (10YR 2/2) loamy sand; 
weak, medium, granular structure; very friable; 
slightly acid; clear, wavy boundary. 

AZ—4 to 8 inches, grayish-brown (10YR 5/2) loamy sand; 
weak, thin, platy structure; very friable; slightly 
acid; clear, wavy boundary. 

Bhir—8S to 15 inches, dark yellowish-vrown (10YR 3/4) loamy 
sand; very weak, medium, subangular blocky struc- 
ture; very friable; slightly acid; clear, wavy 
boundary. 

A’2—15 to 20 inches, pale-brown (10YR 6/8) loamy sand; 
single grain; loose; slightly acid; abrupt, wavy 
boundary. : 

A’2&B'2t—20 to 42 inches, pale-brown (10YR 6/3) loamy 
sand (A’2); single grain; loose; bands of dark yel- 
lowish-brown (10YR 4/4) sandy loam (B’2t); weak, 
medium, subangular blocky structure; friable; bands 
are 1 to 3 inches thick; Clay bridges connect sand 
grains in bands; less than 5 percent coarse fragments ; 
slightly acid; abrupt, irregular boundary. 

C—42 to 60 inches, grayish-brown (10YR 5/2) loamy sand; 
single grain; loose; 5 percent coarse fragments; 
mildly alkaline; slightly effervescent. 


The solum ranges from 30 to 60 inches in thickness, In 
cultivated areas the Al and A2 horizons are mixed to form 
an Ap horizon. The A2 horizon is gray or grayish brown, The 
Bhir horizon is dark yellowish brown or yellowish brown 
and ranges from 4 to 10 inches in thickness. The B’2t bands 
in the A’2&B’2t horizon are heavy loamy sand or sandy loam 
and are one to six in number. In a few profiles, the C horizon 
has pockets of sand or gravelly sand. The C horizon is mildly 
alkaline or moderately alkaline and is slightly effervescent. 

In places the solum of Leelanau soils in Charlevoix County 
is 48 to GO inches thick. This thickness is greater than the 
defined range for the series, but this difference does not alter 
the usefulness or behavior of these soils. . 

Leelanau soils were mapped with Rubicon, Emmet, and 
Kalkaska soils. The Leelanau soils are similar to the Blue 
Lake, Edmore, Mancelona, and Otiseo soils. Leelanau soils 
are coarser textured than the Emmet soils in horizons that 
have the same horizon designation. They are dominantly finer 
textured throughout the profile than Rubicon and Kalkaska 
soils. Also, Leelanau soils differ from Kalkaska and Rubicon 
soils in having a loamy B’t horizon and in.containing coarse 
fragments. Leelanau soils differ from Blue Lake soils in hav- 
ing coarse fragments. Leelanau soils lack the mottles that 
are in the solum of Edmore soils. They are mainly finer tex- 
tured in the C horizon than Mancelona soils. Leelanau soils 
lack the mottles that are in the solum of Otisco soils. 


Leelanau loamy samd, 2 to 6 percent slopes (tdB).— 
This soil is in medium-sized to large areas on low knolls, 
ridges, and foot slopes of uplands. It has the profile de- 
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scribed as representative for the series. In cultivated areas 
there is a grayish-brown plow layer that is a mixture of 
the original very dark brown loamy sand surface layer 
and the grayish-brown loamy sand subsurface layer. 

Included with this soil in mapping were some small 
depressions where. sandy overwash covers the original 
surface layer, and a few, small, eroded areas in higher 
positions that were the source of the overwash materials. 
Also included were some wetter areas in depressions or 
in drainageways. A few, small, loamy or clayey deposits 
are in the underlying material in some areas. 

Most areas of this soil are in cultivation. Some areas 
are in woodland, and a few areas are in hay crops, in 
pasture, or are idle. Surface runoff is slow. The main 
concerns of management are cohitrolling soil blowing, con- 
serving soil moisture, and maintaining fertility. (Capabil- 
ity unit IIIs-4 (4a); woodland suitability group C 

Leelanau loamy sand, 6 to 12 percent slopes (LdC).— 
This soil is in medium-sized to large areas on ridges, 
knolls, and foot slopes of uplands. In cultivated areas 
the grayish-brown plow layer is a mixture of the orig- 
inal surface layer and the subsurface layer. 

Included with this soil in mapping were a few, small, 
dark-brown, eroded areas of soils, and small areas of 
Emmet sandy loam. A few, small, loamy or clayey depos- 
its are in the underlying material in some areas. 

Many areas of this soil are in cultivation or in hay 
crops and pasture. Other areas are wooded. Surface run- 
off is medium. The main management concerns are con- 
trolling water erosion, conserving moisture, and maintain- 
ing fertility. (Capability unit IITe-9 (4a); woodland 
suitability group C , 

Leelanau loamy sand, 12 to 18 percent slopes (ldD).— 
This soil is on ridges and hillsides of uplands. Tt has 
thinner surface and subsurface layers and a thinner sub- 
soil than the profile of the soil described as representa- 
tive for the series. 

Included with this soil in mapping were small areas 
of Emmet sandy loam and Blue Lake loamy sand. Also 
included were small areas of soils in which a few loamy 
or clayey pockets are in the underlying material. 

This soil is mainly wooded. A few areas are in pasture 
or hay crops. Surface runoff is rapid. The main concerns 
of management are controlling water erosion, conserving 
moisture, and maintaining fertility. (Capability unit 
IVe-9 (4a); woodland suitability group C) 

Leelanau loamy sand, 18 to 25 percent slopes (ldE}.— 
This soil is on hillsides of uplands. It has much thinner 
layers than those in the profile described as representa- 
tive for the series. 

Included with this soil in mapping were small areas of 
Emmet sandy loam, Blue Lake loamy sand, and small, 
severely eroded areas. These dark yellowish-brown, eroded 
areas are shown on the soil map by a special symbol. 

This soil is mainly wooded. A few small areas are in 
hay crops and pasture. The main concern of management 
is controlling water erosion. The main limitation is the 
steepness of slopes. (Capability unit VIe-2 (4a); wood- 
land suitability group C) 

Leelanau loamy sand, 25 to 50 percent slopes (IdF).— 
This soil is on hillsides of uplands. It has layers that 
are much thinner than those in the profile descibed as 
representative for the series. 
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Included with this soil in mapping were some small 
areas of Emmet sandy loam; a few, small, less sloping 
areas; and some, small, eroded areas. 

This soil is almost all wooded. A few small areas are 
in pasture or are idle. Surface runoff is rapid. The main 
concern of management is controlling water erosion. The 
main limitation is the very steep slopes. (Capability unit 
VITe-2 (4a); woodland suitability group C) 

Leelanau-Emmet association, undulating (0 to 6 per- 
cent slopes) (LEB]—These soils are in undulating areas of 
the central and eastern uplands. Leelanau and Emmet 
soils together make up 95 percent of this association, and 
the rest is included soils. The Leelanau soil has a loamy 
sand surface layer, and the Emmet soil has a sandy loam 
surface layer. 

Included in mapping were small areas of Kalkaska 
sand and some wetter soils in lower areas. Also included 
were a few, small, eroded areas. 

The soils of this association are mainly in cultivation 
or in hay crops and pasture. Some areas are wooded. 
Surface runoff is slow. The main concerns of manage- 
ment are controlling soil blowing, conserving soil mois- 
ture, and maintaining fertility. (Capability unit IIIs-4 
(4a, 8a); woodland suitability group C) 

Leelanau-Emmet association, rolling (6 to 18 percent 
slopes) (LEC).—These soils are in rolling areas of the 
central and eastern uplands. Leelanau and Emmet soils 
together make up 95 percent of this mapping unit, and 
the rest is included soils. The Leelanau soil has a loamy 
sand surface layer, and the Emmet soil has a sandy loam 
surface layer. 

Included in’ mapping were small areas of Kalkaska 
sand and small, eroded areas. 

Some areas of these soils are in hay crops and pasture. 
Other areas are wooded. Surface runoff is medium to 
rapid. The main concerns of management are controlling 
water erosion, conserving moisture, and maintaining fer- 
tility. (Capability unit [Ve-9 (4a, 32); woodland suita- 
bility group C) 

Leelanau-Emmet association, hilly (18 to 80 percent 
slopes) (LEE].—These soils are in hilly areas of the central 
and eastern uplands. Leelanau and Emmet soils together 
make up 95 percent of this mapping unit, and the rest 
is included soils. The Leelanau soil has a loamy sand 
surface layer, and the Emmet soil has a sandy loam sur- 
face layer. 

Included in mapping were small areas of Kalkaska 
sand and small, eroded areas. Also included were a few 
very steep soils that have slopes ranging from 30 to 50 
percent. 

The soils of this association are mainly wooded. Sur- 
face runoff is rapid. The main concern of management 
is controlling water erosion. The main limitation is the: 
steepness of slopes. (Capability unit VIe-2 (4a, 3a); 
woodland suitability group C) 

Leelanau-Rubicon loamy sands, 0 to 6 percent slopes 
(lrB}.—These soils are in medium-sized to large areas on 
low knolls, ridges, and foot slopes of the uplands. The 
Leelanau soil makes up about 65 percent of the complex; 
the Rubicon soil, 25 percent; and included soils, about 
10 percent. 

Included in mapping were small depressions in which 
sandy overwash covers the original surface layer, and a 
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few eroded areas in higher positions that were the source 
of the overwash materials. Also included were a few 
small areas of Emmet sandy loam and small, wet depres- 
sions and drainageways. 

This soil is mainly in cultivation or is in hay crops or 
pasture. Other areas are wooded. Surface runoff is slow. 
The main concerns of management are controlling soil 
blowing, conserving soil moisture, and maintaining fer- 
tility. (Capability unit TIIs-4 (4a, 5.8a); woodland suit- 
ability group C 

Leelanau-Rubicon loamy sands, 6 to 12 percent slopes 
(LlrC).—These soils are on knolls, ridges, and foot slopes in 
the uplands. The Leelanau soil makes up about 70 per- 
cent of the complex; the Rubicon soil, 20 percent; and 
included soils, about 10 percent. 

Included in mapping were small, eroded areas and a 
few small areas of Emmet sandy loam. 

The soils of this complex are mainly in hay crops and 
pasture. A few are in small grain, but many areas are 
wooded. Surface runoff is slow to medium. The main 
concerns of management are controlling water erosion, 
conserving moisture, and maintaining fertility. (Capa- 
an unit IITe-9 (4a, 5.3a) ; woodland suitability group 


Leelanau-Rubicon loamy sands, 12 to 18 percent 
slopes (LrD).—These soils are on ridges and hillsides of the 
uplands. The Leelanau soil makes up about 70 percent of 
the complex; the Rubicon soil, 20 percent; and included 
soils, about 10 percent. 

Included in mapping were small, eroded areas and 
small areas of Emmet sandy loam. 

The soils of this complex are mainly wooded. A few 
areas are in pasture or hay crops. Surface runoff is me- 
dium to rapid. The main concerns of managment are 
controlling water erosion, conserving moisture, and main- 
taining fertility. (Capability unit IVe-9 (4a, 5.3a); 
woodland suitability group C) 

Leelanau-Rubicon loamy sands, 18 to 25 percent 
slopes (LrE)—These soils are on hillsides in the uplands. 
The Leelanau soil makes up about 65 percent of the com- 
plex; the Rubicon soil, 20 percent; and included soils, 
about 15 percent. 

Included in mapping were small, eroded areas and 
some moderately sloping and very steep areas. Also in- 
cluded were small areas of Emmet sandy loam. 

The soils of this complex are mainly wooded.. Surface 
runoff is rapid. The main concern of management is con- 
trolling water erosion. The main limitation is the steep- 
ness of slopes. (Capability unit VIe-2 (4a, 5.38a); wood- 
land suitability group C) 

Leelanau-Rubicon loamy sands, 25 to 50 percent 
slopes (LrF)—These soils are on hillsides in the uplands. 
The Leelanau soil makes up about 65 percent of the com- 
plex; the Rubicon soil, 20 percent; and included soils, 
about 15 percent. 

Included in mapping were small, severely eroded areas 
or blowouts, shown on the soil map by a special symbol. 
Also included were small areas of less sloping soils and 
small areas of Emmet sandy loam. 

The soils of this complex are mainly wooded. Surface 
runoff is rapid. The main concern of management is con- 
trolling water erosion. The main limitation is the very 
steep slopes. (Capability unit VIIe-2 (4a, 5.8a); wood- 
land suitability group C) 


Linwood Series 


The Linwood series consists of very poorly drained or- 
ganic soils in depressional areas on lake plains, till plains, 
and moraines. These soils formed in organic material 12 
to 42 inches thick over loam. 

In a representative profile, the surface layer is black 
muck 10 inches thick. The next layer is very dark brown 
muck 10 inches thick. The underlying material, at a 
depth of 20 inches, is grayish-brown loam. 

Permeability is moderately rapid in the muck layers 
and moderate in the underlying loam. The -available 
water capacity is high. Natural fertility is low. Surface 
runoff is very slow. 

Linwood soils are very poorly suited to farming. They 
have variable suitability for woodland. They are well 
suited as habitat for wetland wildlife. These soils have 
severe limitations for most nonfarm uses. They are 
mainly wooded or are in native pasture. 

Representative profile of Linwood muck in a non- 
wooded area, NESE, sec. 27, T. 32 N., R. 7 W.: 


O1—0 to 10 inches, black (10YR 2/1) muck; strong, fine, 
granular structure; friable; neutral; diffuse, smooth 
boundary. 

02—10 to 20 inches, very dark brown (10Y¥R 2/2) muck; 
moderate, medium, granular. structure; friable; neu- 
tral; abrupt, smooth boundary. 

IIC—20 to 60 inches, grayish-brown (10YR 5/2) loam; weak, 
coarse, subangular blocky structure; slightly sticky, 
slightly plastic; mildly alkaline; slightly effervescent. 


The organic material ranges from 12 to 42 inches in thick- 
ness over loamy material. Reaction throughout this material 
ranges from strongly acid to neutral. The IIC horizon is sandy 
loam, loam, or sandy clay loam. It is mildly alkaline or mod- 
erately alkaline and is slightly effervescent. 

The annual temperature of these soils is a few degrees 
eooler than the defined range for the series. This difference, 
however, does not alter the usefulness or behavior of these 
soils. 

Linwood soils are similar to Carbondale, Cathro, Edwards, 
Greenwood, Kerston, Lupton, Markey, Tawas, and Warners 
soils. They differ from Carbondale, Greenwood, and Lupton 
soils in lacking more than 42 inches of organic material. 
Linwood soils lack the mar! that is between depths of 12 and 
42 inches in the Edwards and Warners soils. They have finer 
textured mineral material than the Markey and Tawas soils. 
These soils differ from Kerston soils in lacking two or more 
strata of mineral material below the surface layer that are 
separated by organic layers. The organic material in Linwood 
soils is less alkaline than in Cathro soils. 


Linwood muck (0 to 4 percent slopes) (Ls)—This soil is 
in broad depressions on plains and in small potholes on 
uplands. 

Included with this soil in mapping were small areas of 
thin, sandy overwash material, 6 to 10 inches thick, that 
eroded from surrounding uplands. Also included were 
small areas of Tawas muck and Carbondale muck. 

This soil is mainly in pasture and woods. The main 
concerns of management are improving drainage and 
controlling soil blowing. The main limitation is a hazard 
of frost. (Capability unit VIwc-1 (M/3c); woodland 
suitability group J) 


Lupton Series 


The Lupton series consists of very poorly drained, 
nearly level to gently sloping organic soils in depressional 
areas on moraines, lake plains, outwash plains, and till 
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plains. These soils formed in organic material more than 
42 inches thick. In Charlevoix County the Lupton soils 
Ne mapped alone and in an association with Cathro 
soils. 

In a representative profile, the surface layer is black 
muck 14 inches thick. The next layer is very dark gray- 
ish-brown muck 8 inches thick. The next layer is dark- 
brown muck 14 inches thick. Below this layer, at a depth 
of 36 inches, is very dark grayish-brown muck. 

Permeability is moderately rapid. The available water 
capacity is very high. Natural fertility is low. Surface 
runoff is very slow. 

The Lupton soils are very poorly suited to farming. 
They have variable suitability for woodland. They are 
well suited as a habitat for wetland wildlife. The Lupton 
soils have severe limitations for most nonfarm uses. These 
soils are mainly wooded. 

Representative profile of Lupton muck in a wooded 
area, SW1GNW), sec. 25, T. 33 N., R. 7 W.: 


O1—0 to 14 inches, black (10YR 2/1) muck; moderate, me- 
dium, granular structure; friable; mildly alkaline; 
gradual, wavy boundary. 

O2—14 to 22 inches, very dark grayish-brown (10YR 3/2) 
muck; moderate, medium, granular structure; fri- 

_ able; mildly alkaline; gradual, wavy boundary. 

O3—22 to 36 inches, dark-brown (10YR 3/3) muck; massive; 
friable; mildly alkaline; gradual, wavy boundary. 

04—36 to 42 inches, very dark grayish-brown (10YR 3/2) 
muck; massive; friable; small amount of woody 
material; mildly alkaline. 


Organic material is generally more than 42 inches thick. 
Reaction throughout the profile ranges from neutral to mildly 
alkaline but is dominantly mildly alkaline. The 01 horizon is 
very dark brown or black. The layers below the surface layers 
are very dark grayish brown, very dark brown, dark brown, 
or black. 

Lupton soils are similar to Carbondale, Edwards, Green- 
wood, Kerston, Linwood, Markey, Tawas, and Warners soils. 
They were mapped with Cathro soils, Lupton soils differ from 
all these soils, except Carbondale and Greenwood soils, in 
lacking mineral material or marl between depths of 12 and 
42 inches. Lupton soils are dominantly more decomposed in 
most layers between depths of 12 and 42 inches than Carbon- 
dale soils. They are more alkaline throughout the profile than 
Carbondale soils. These soils are dominantly more decom- 
poet and less acid throughout the profile than the Greenwood 
soils. 

Lupton muck (0 to 4 percent slopes) (lt)—This soil is 
on broad, depressional flats on plains and in small pot- 
holes on uplands. It has the profile described as repre- 
sentative for the series. 

Included with this soil in mapping were small areas of 
Markey muck or Cathro muck. These areas are near the 
edges of areas of the soil in this unit. Also included near 
the edges were small deposits of sandy overwash material 
ranging from 5 to 10 inches in thickness. 

These soils are mainly in woods or pasture. The main 
concerns of management are. improving drainage and 
controlling soil blowing. The main limitation is a hazard 
of frost. (Capability unit VIwc-1 (Mc); woodland suita- 
bility group J) 

Lupton-Cathro association (0 to 4 percent slopes) 
(\U).—These soils are in broad, depressional areas on plains 
and in small potholes on uplands. The Lupton muck and 
Cathro muck together make up 90 to 95 percent of this 
association, and the rest is included soils. 

Included in mapping were small, narrow areas of 
sandy overwash material ranging from 5 to 10 inches in 


thickness. These areas are near the edges of areas of the 
soils in this association. 

The soils of this association are mainly wooded. The 
main concerns of management are improving drainage 
and controlling soil blowing. The main limitation is a 
hazard of frost. (Capability unit VIwe-1 (Mc, M/38c) ; 
woodland suitability group J) 


Mackinac Series 


The Mackinac series consists of somewhat poorly 
drained, nearly level to gently sloping soils on moraines, 
till plains, and lake plains. These soils formed in loam 
till. In Charlevoix County the Mackinac soils were 
mapped only in complexes with the Charlevoix soils. 

In a representative profile, the surface layer is very 
dark brown loam 8 inches thick. The subsurface layer is 
yellowish-brown loam 2 inches thick. The subsoil consists 
of two parts. The upper part is brown, friable loam with 
yellowish-brown mottles and is 6 inches thick. The lower 
part is light yellowish-brown, friable loam 7 inches thick. 
The underlying material, at a depth of 23 inches, is 
brown loam that has yellowish-brown mottles. 

Permeability is moderate. The available water capacity 
is high. Organic-matter content is moderate, and natural 
fertility is high. Surface runoff is slow. 

If drained and where not cobbly, the Mackinac soils 
are well suited to farming and are used mainly for this 
purpose. The areas containing cobblestones are poorly 
suited to farming and are mainly wooded. They are mod- ~ 
erately suited to hardwoods but are poorly suited to pines. 
The Mackinac soils have moderate to severe limitations 
for many nonfarm uses. 

Representative profile of a Mackinac loam from an 
area of Charlevoix-Mackinac loams, 0 to 6 percent slopes, 
in a nonwooded area, SE1,NW, sec. 24, T. 38 N., R. 7 W.: 


Ap—O0 to 8 inches, very dark brown (10YR 2/2) loam; weak, 
fine, granular structure; friable; less than 5 percent 
coarse fragments; mildly alkaline; clear, smooth 
boundary. 

A2—8 to 10 inches, yellowish-brown (10YR 5/4) loam; com- 
mon, medium, faint, yellowish-brown (10¥R 5/6) mot- 
tles; weak, medium, subangular blocky structure; fri- 
able; less than 5 percent coarse fragments; mildly 
alkaline; clear, wavy boundary. 

Bir—10 to 16 inches, brown (10YR 5/3) loam; common, me- 
dium, distinct, yellowish-brown (10YR 5/6) mottles; 
weak, medium, subangular blocky structure; friable; 
less than 5 percent coarse fragments; mildly alka- 
line ; gradual, wavy boundary. 

B’t—16 to 28 inches, light yellowish-brown (10YR 6/4) loam; 
common, medium, faint, yellowish-brown (10YR 5/6) 
mottles ; weak, medium, subangular blocky structure ; 
friable; few very thin clay films on surfaces of peds; 
less than 5 percent coarse fragments; mildly alkaline ; 
gradual, wavy boundary. 

C—23 to 60 inches, brown (10YR 5/3) loam; few, medium, 
faint, dark yellowish-brown (10YR 4/4) mottles and 
few, medium, distinct, yellowish-brown (10YR 5/6) 
mottles; weak, coarse, subangular blocky structure; 
friable; 5 percent coarse fragments; mildly alkaline ; 
slightly effervescent. 


The solum is dominantly 24 to 40 inches thick but ranges 
from 18 to 40 inches in thickness. The A2 horizon is loam or 
sandy loam. The Bir horizon is sandy loam or loam. The B’t 
horizon is loam or clay loam. The C horizon is brown or red- 
dish brown, and it is loam or sandy loam. It is mildly alkaline 
or moderately alkaline and is slightly effervescent. 
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The solum is more alkaline than the defined range for the 
series, but this difference does not alter the usefulness or 
behavior of these soils. 


Mackinac soils are in a toposequence with Angelica and 
Onaway soils. They were mapped with Charlevoix soils. Mac- 
kinac soils are similar to Brimley and Detour soils. Mackinac 
soils in most areas are near Emmet soils. They lack the 
grayish-colored matrix that is in the B horizon of Angelica 
soils. They differ from Onaway soils in having mottles in the 
solum. They contain more clay between depths of 10 and 40 
inches than Charlevoix soils. Also, they have a finer texture 
throughout the C horizon than Charlevoix soils. Mackinac 
soils differ from Brimley soils in containing coarse fragments 
throughout the profile and in lacking stratification in the 
C horizon. They differ from Detour soils in being less com- 
pact in the B and C horizons and in having fewer cobblestones 
throughout the profile. They differ from Emmet soils in having 
mottles in the solum. 


Made Land 


Made land (Ma) consists mainly of areas that have 
been filled with soil materials that were hauled in and 
leveled to provide building sites on poorly drained soils. 

Included with.this land type in mapping were areas 
that were leveled to make building sites in sloping areas. 
Also included were areas that had been dumping grounds 
or gravel pits. 

These areas have a thin soil cover over solid waste 
material. (Capability unit not assigned; woodland suita- 
bility group not assigned) 


Mancelona Series 


The Mancelona series consists of well drained or mod- 
erately well drained, nearly level to very steep soils on 
lake plains and in valley trains. These soils formed in 
loamy sand. In Charlevoix County the Mancelona soils 
were mapped alone and in an association with the East 
Lake soils. 

In a representative profile, the surface layer is very 
dark grayish-brown loamy sand 8 inches thick. The sub- 
surface layer is pale-brown loamy sand 3 inches thick. 
The subsoil consists of three parts. The upper part is 
dark yellowish-brown, very friable loamy sand that con- 
tains some cemented chunks and is 8 inches thick. The 
middle part is loose, brown loamy sand 4 inches thick. 
The lower part is brown, friable sandy loam 8 inches 
thick. The underlying material, at a depth of 26 inches, is 
pale-brown very gravelly sand. 

Permeability is moderately rapid. The available water 
capacity is low. The organic-matter content is moderately 
low, and natural fertility is low. 

The less sloping areas of these soils are moderately 
suited to farming. They are moderately suited to hard- 
woods and are well suited to pines. The less sloping areas 
have few limitations for nonfarm uses. These areas are 
mainly farmed. The steeper areas are in woods or pasture. 

Representative profile of Mancelona loamy sand, 0 to 6 
percent slopes, in a nonwooded area, NE148SW1,{ sec. 7, T. 
33N.,R.7W.: 


Al—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
loamy sand: weak, fine, granular structure; very 
friable ; less than 5 percent coarse fragmerits; slightly 
acid ; clear, smooth boundary. : 

A2—8 to 11 inches, pale-brown (10YR 6/8) loamy sand; very 
weak, thin, platy structure; very friable; less than 5 
percent coarse fragments; medium acid; clear, wavy 
boundary. 
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Bir—11 to 14 inches, dark yellowish-brown (10YR 4/4) loamy 
sand; very weak, medium, subangular blocky struc- 
ture; very friable; a few cemented chunks of ortstein ; 
5 percent coarse fragments ; medium acid; clear, wavy 
boundary. 

A’2—14 to 18 inches, brown (10YR 5/3) loamy sand; single 
grain; loose; 5 percent coarse fragments; slightly 
acid; clear, wavy boundary. 

B’t—18 to 26 inches, brown (7.5YR 4/4) sandy loam; weak, 
medium, subangular blocky structure; friable; clay 
films and bridging; 10 percent coarse fragments; 
slightly acid ; abrupt, irregular boundary. 

IIC—26 to 60 inches, pale-brown (10YR 6/3) very gravelly 
sand ; single grain ; loose; 40 percent coarse fragments ; 
mildly alkaline; slightly effervescent. 


The solum ranges from 24 to 40 inches in thickness. The 
Ap horizon is very dark grayish brown, very dark brown, or 
dark brown. The Bir horizon is dark yellowish brown, yellow- 
ish brown, or reddish brown. In a few profiles an A’2 horizon 
is absent. It is brown loamy sand about 4 inches thick. The 
B’t horizon is sandy loam, light sandy clay-loam, or a 
gravelly analog of these textures. It ranges from 2 to 10 
inches in thickness. The IIC horizon is mildly alkaline or 
moderately alkaline and is slightly effervescent. 

Mancelona soils are in a toposequence with Epoufette and 
Gladwin soils. They were mapped with East Lake soils. The 
Mancelona soils are similar to Blue Lake, Kalkaska, and Lee- 
lanau soils. They differ from Epoufette soils in lacking mot- 
tles in the solum and in having a Bir horizon. They differ 
from Gladwin soils in lacking mottles in the A2 and B hori- 
zons. They differ from East Lake and Kalkaska soils in hav- 
ing a loamy B’t horizon. They have coarse fragments through- 
out the profile that are lacking in Kalkaska and Blue Lake 
soils. Mancelona soils are dominantly coarser in texture in 
the C horizon than Leelanau soils. 


Mancelona loamy sand, 0 to 6 percent slopes (McB).— 
This soil is on sandy plains and in valleys. In areas that 
are not in cultivation, this soil has the profile described as 
representative for the series. In cultivated areas, there is a 
grayish-brown plow layer that is a mixture of the origi- 
nal surface layer and the subsurface layer. Most areas are 
well drained, but some are moderately well drained. 

Included with this soil in mapping were small areas of 
Kalkaska sand in slightly higher positions. Also included 
were areas of somewhat poorly drained Gladwin loamy 
sand in slight depressions; small depressions where sandy 
overwash covers the original surface layer; and a few, 
dark yellowish-brown, eroded areas that were the source 
of the overwash materials. There are also small cobbly 
and stony areas. 

This soil is mainly in cultivation. A few areas are in 
pasture or woods. Surface runoff is slow. The main con- 
cerns of management are controlling soil blowing, con- 
serving soil moisture, and maintaining fertility. (Capa- 
bility unit IITs (4a) ; woodland suitability group C) 

Mancelona loamy sand, 6 to 12 percent slopes {McC).— 
This soil is on sandy plains and valley foot slopes. 

Included with this soil in mapping were small areas of 
Kalkaska sands that are more droughty than the soil in 
this unit. Also included were a few, dark yellowish- 
brown, eroded areas and -small areas of gently sloping 
and strongly sloping soils. 

Many areas of this soil are in cultivation or are in hay 
and pasture. Some areas are wooded. Surface runoff is 
medium. The main concerns of management are control- 
ling water erosion and maintaining fertility. (Capability 
unit TITe-9 (4a) ; woodland suitability group C) 

Mancelona loamy sand, 12 to 18 percent slopes 
{McD).—This soil is along the edges of sandy p!ains and in 
valleys. 
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Included with this soil in mapping were a few areas of 
dark yellowish-brown, eroded soils and small areas of 
moderately sloping and steep soils. 

This soil is mainly in woods. A few areas are in hay 
and pasture or are idle. Surface runoff is medium to 
rapid. The main concerns of management are controlling 
water erosion, conserving moisture, and maintaining fer- 
tility. Aobability unit [Ve-9 (4a) ; woodland suitability. 
group 

Mancelona loamy sand, 18 to 25 percent slopes (McE).— 
This soil is on narrow, knoblike slopes adjacent to deep, 
wet depressions on sand plains and in valleys. 

Included with this soil in mapping were small areas of 
a dark yellowish-brown, eroded soil and a few areas of 
very steep soils. 

This soil is mainly in woods. Surface runoff is rapid. 
The main concern of management is controlling water 
erosion. The main limitation is the steepness of slopes. 
jrpaniiey unit VIe-2 (4a); woodland suitability group 


Mancelona loamy sand, 25 to 50 percent slopes 
{McF).—This soil is on narrow, knoblike slopes adjacent to 
deep, wet depressions on sand plains and in valleys. Be- 
cause this soil is very steep, the soil layers are thinner 
than those of the profile described as representative for 
the series. 

Included with this soil in mapping were some small 
areas of dark yellowish-brown and brown, eroded soils. 

Almost all of this soil is in woods. Surface runoff is 
rapid. The main concern of management is controlling 
water erosion. The main limitation is the steepness of 
slopes. (Capability unit VIIe-2 (4a) ; woodland suitabil- 
ity group C) 

Mancelona-East Lake association, undulating (0 to 
6 percent slopes) (MEB)]—Tihese.soils are on undulating 
plains. The Mancelona and East Lake loamy sands to- 
gether make up 85 percent of this association, and the 
rest is included soils. 

Included in mapping were small areas of soils that 
have a cobbly or stony surface layer and small, depres- 
sional areas of Gladwin loamy sand and Epoufette sandy 
loam, Also included were small eroded areas of soils that 
have a dark-brown or dark yellowish-brown surface 
layer. 

These soils are mainly in cultivation or are in hay and 
pasture. A few areas are in woods. Surface runoff is slow. 
The main concerns of management are controlling soil 
blowing, conserving soil moisture, and maintaining fertil- 
ity. (Capability unit IIIs4 (4a, 5a) ; woodland suitability 
group C) 

Mancelona-East Lake association, rolling (6 to 18 
percent slopes) (MEC).—These soils are on rolling plains. 
Mancelona and East Lake loamy sands together make up 
85 percent of this association, and the rest is included 
soils. 

Included in mapping were small, eroded areas of soils 
that have a dark-brown or dark yellowish-brown surface 
layer. 

This soil is mainly in hay, pasture, and woods. Surface 
runoff is medium to rapid. The main concerns of manage- 
ment are controlling water erosion, conserving soil mois- 
ture, and maintaining fertility. (Capability unit [Ve-9 
(4a, 5a) ; woodland suitability group C) 


Mancelona-East Lake association, hilly (18 to 30 per- 
cent slopes) (MEE).—These soils are in hilly areas along the 
narrow edges of sand plains. The Mancelona and East 
Lake loamy sands together make up 85 percent of this 
association, and the rest is included soils. 

Included in mapping were small, eroded areas of soils 

that have a dark-brown or dark yellowish-brown surface 
layer. Also included were a few areas of very steep soils 
that have slopes ranging from 30 to 50 percent. 
_ This soil is mainly in woods or pasture. Surface runoff 
is rapid. The main concern of management is controlling 
water erosion. The main limitation is the steepness of 
slopes. (Capability unit VIe-2 (4a, 5a); woodland suita- 
bility group C) 


Markey Series 


The Markey series consists of very poorly drained, 
nearly level to gently sloping organic soils.in depressional 
areas on till plains, lake plains, and moraines. These soils 
formed in organic material 12 to 42 inches thick over 
loamy sand. 

‘In a representative profile, the surface layer is black 
muck 9 inches thick. The next layer is dark-brown muck 
18 inches thick. The underlying material, at a depth of 22 
inches, is grayish-brown loamy sand. 

Permeability is moderately rapid in the muck layers 
and rapid in the underlying loamy sand. The available 
water capacity is high. Natural fertility is low. Surface 
runoff is very slow. 

Markey soils are very poorly suited to farming. They 
have variable suitability for woodland. They are well 
suited as habitat for wetland wildlife. These soils have 
severe limitations for most nonfarm uses. They are 
mainly wooded. 

Representative profile of Markey muck in a nonwooded 
area, SWI4SWI{ sec. 7, T. 32. N.,R.4 W.: 


01—0 to 9 inches, black (10YR 2/1) muck; moderate, fine, 
granular structure; friable; mildly alkaline; gradual, 
wavy boundary. 

02—9 to 18 inches, dark-brown (7.5YR 8/2) muck; weak, 
medium, granular structure; friable; mildly alkaline; 
gradual, wavy boundary. 

O8—18 to 22 inches, dark-brown (7.5YR 4/2) muck; massive; 
friable; mildly alkaline; abrupt, smooth boundary. 

IIC—22 to 60 inches, grayish-brown (10YR 5/2) loamy sand; 
single grain; loose; mildly alkaline; slightly effer- 
vescent. 

The organic material ranges from 12 to 42 inches in thick- 
ness over sandy material. Reaction throughout the organic 
material ranges from neutral to mildly alkaline, but it is 
dominantly mildly alkaline. The organic subsurface layer is 
very dark grayish brown, dark reddish brown, or dark brown. 
The IIC horizon is mildly alkaline or moderately alkaline and 
is slightly effervescent. 

Markey soils are similar to Carbondale, Cathro, Edwards, 
Greenwood, Kerston, Linwood, Lupton, Tawas, and Warners 
soils. They differ from Carbondale, Greenwood, and Lupton 
soils in lacking organic material more than 42 inches thick. 
They lack the marl that is between depths of 12 and 42 
inches in Edwards and Warners soils. They differ from Ker- 
ston soils in lacking two or more strata of mineral material 
below the surface layer that are separated by organic layers. 
These soils lack the loamy material that underlies Cathro and 
Linwood soils. They are more alkaline*throughout the organic 
material than Tawas soils.- 


Markey muck (0 to 4 percent. slopes) (Mk).—This soil 
is in broad, depressional areas on plains and in small 
potholes on uplands. 
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Included with this soil in mapping were small, narrow 
areas of Roscommon sand and thin deposits of sandy 
overwash material, 5 to 10 inches thick, near the edges of 
areas of this soil. Also included were small areas of 
deeper Lupton muck. 

This soil is mainly in pasture or woods. The main con- 
cerns of management are improving drainage and con- 
trolling soil blowing. The main limitation is a hazard of 
frost. (Capability unit VIwe-1 (M/4c) ; woodland suita- 
bility group J) 


Menominee Series 


The Menominee series consists of well drained or mod- 
erately well drained, nearly level to sloping soils on lake 
plains and moraines. These soils formed in loamy sand 18 
to 42 inches thick over loam. 

In a representative profile, the surface layer is very 
dark grayish-brown loamy sand 7 inches thick. The sub- 
surface layer is grayish-brown loamy sand 3 inches thick. 
The subsoil consists of two parts. The upper part is 
strong-brown, very friable sand 5 inches thick. The lower 
part is brown, friable loamy sand 18 inches thick. The un- 
derlying material, at a depth of 28 inches, is brown loam. 

Permeability is rapid in the subsoil and moderately 
slow in the underlying material. The available water 
capacity is low in the subsoil and moderate in the under- 
lying material. Organic-matter content is moderately low, 
and natural fertility is low. 

Menominee soils are moderately suited to farming. 
They are moderately suited to hardwoods and are well 
suited to pines. They have moderate to severe limita- 
tions for many nonfarm uses. These soils are mainly in 
cultivation. 

Representative profile of Menominee loamy sand, 0 to 6 
percent slopes, in a nonwooded area, NW14SE},{ sec. 14, T. 
33 N.,R.8 W.: 


Ap—O to 7 inches, very dark grayish-brown (10YR 3/2) loamy 
sand; weak, fine, granular structure; very friable; 
slightly acid ; clear, smooth boundary. 

A2—7 to 10 inches, grayish-brown (10YR 5/2) loamy sand; 
weak, thin, platy structure; friable; medium acid; 
clear, wavy boundary. 

Bir—10 to 15 inches, strong-brown (7.5YR 5/6) sand; weak, 
medium, subangular blocky structure ; very friable ; me- 
dium acid ; clear, wavy boundary. 

B’t—15 to 28 inches, brown (10YR 4/3) loamy sand; weak, 
medium, subangular blocky structure; friable; clay 
bridging of sand grains; slightly acid; clear, wavy 
boundary. 

IIC—23 to 60 inches, brown (7.5 YR 5/4) loam; weak, coarse, 
angular blocky structure; firm; 5 percent coarse frag- 
ments; mildly alkaline; slightly effervescent. 


The sandy upper part of the profile is dominantly 20 to 40 
inches in thickness, but in some areas it ranges from 18 to 42 
inches in thickness. Since the Ap horizon was formed by the 
mixing of the Al horizon and all or part of the A2 horizon, 
the A2 horizon, after tillage operations, is thin or discontinu- 
ous in many profiles. The Bir horizon is dark brown, strong 
brown, or yellowish brown. In a few profiles, the Bir horizon 
contains weakly cemented chunks of ortstein. The IIC horizon 
is loam, clay loam, or silty clay loam. It is moderately alka- 
line or mildly alkaline and is slightly effervescent. 

The B’t horizon is coarser in texture than the defined range 
for the series, but this difference does not alter the usefulness 
or behavior of these soils. 

Menominee soils are in a toposequence with Brevort and 
Tosco soils. They are similar to Ubly soils. They are browner 
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in the B horizon than Brevort soils. These soils lack the 
mottles that are in the solum of Iosco soils. They are domi- 
nantly coarser in texture in the upper part of the profile than 
Ubly soils. 

Menominee loamy sand, ¢ to 6 percent slopes (MnB).— 
This soil is on sandy plains and on low ridges, knolls, 
and foot slopes on uplands. It has the profile described as 
representative for the series. 

Included with this soil in mapping were small areas of 
somewhat poorly drained Iosco loamy sand in narrow 
swales. Also included were small areas of Rubicon sand, 
loamy substratum, on low ridges and a few small areas of 
soils that have a dense loamy sand subsoil and clay under- 
lying material. 

This soil is mainly in hay and pasture. Small areas are 
in small grain. Some areas are in woods. Surface runoff is 
slow. The main concerns of management are controlling 
soil blowing, conserving soil moisture, and maintaining 


‘fertility. (Capability unit ITIs4 (4/2a) ; woodland suit- 


ability group C) 

Menominee loamy sand, 6 to 12 percent slopes ({MnC}.— 
This soil is on sandy plains and on knolls, ridges, and 
foot slopes on uplands. 

Included with this soil in mapping were small areas of 
Rubicon sand, loamy substratum, and Leelanau loamy 
sand at slightly higher elevations. Also included were 
small areas of brown, eroded soils. 

This soil is mainly in hay and pasture. Some areas are 
in woods. Surface runoff is medium. The main concerns 
of management are controlling water erosion and main- 
taining fertility. (Capability unit [ITe-9 (4/2a) ; wood- 
land suitability group C) 


Munuscong Series 


The Munuscong series consists of poorly drained or 
very poorly drained, nearly level to gently sloping soils in 
depressional areas on lake plains and till plains. These 
soils formed in sandy loam and loam deposits 18 to 42 
inches thick over silty clay. 

In a representative profile, the surface layer is very 
dark gray fine sandy loam 10 inches thick. The subsur- 
face layer is grayish-brown fine sandy loam with dark 
yellowish-brown mottles and is 5 inches thick. The subsoil 
is. firm, light brownish-gray ]oam with dark yellowish- 
brown mottles and is 9 inches thick. The underlying ma- 
terial, at a depth of 24 inches, is dark grayish-brown silty 
clay that has dark yellowish-brown mottles. 

Permeability is moderately rapid in the subsoil and 
slow in the underlying material. The available water 
capacity is moderate. Organic-matter content is high, and 
natural fertility is medium. Surface runoff is very slow to 
ponded. ; 

If drained and not. subject to frost, the Munuscong soils 
are moderately suited to farming. They are poorly suited 
to woodland. They have severe limitations for most non- 
farm uses. These soils are mainly wooded. 

Representative profile of Munuscong fine sandy loam in 
a nonwooded area, NEYNEY, sec. 36, T. 33 N., R. 7 W.: 

A1—O0 to 10 inches, very dark gray (10YR 8/1) fine sandy 


loam; moderate, fine, granular structure; friable; 
slightly acid; clear, smooth boundary. 
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A2g—10 to 15 inches, grayish-brown (10YR 5/2) fine sandy 
loam; common, fine, distinct, dark yellowish-brown 
(10YR 4/4) mottles; moderate, medium, platy struc- 
ture: friable; slightly acid; clear, smooth boundary. 

B2t~—15 to 24 inches, light brownish-gray (10YR 6/2) loam; 
common, medium, distinct, dark yellowish-brown 
(10YR 3/4) mottles; weak, medium, subangular 
blocky structure; firm; slightly acid; gradual, wavy 
boundary. 

II1Cg—24 to 60 inches, dark grayish-brown (10YR 4/2) silty 
clay; common, medium, distinct, dark yellowish- 
brown (10YR 4/4) mottles; massive; very firm; 
mildly alkaline; slightly effervescent. 

The loamy upper part of the profile is dominantly 20 to 40 
inches thick but ranges from 18 to 42 inches. In a few 
profiles, thin strata of materials that have coarser texture or 
finer texture are in the loamy part of the profile. The Al and 
A2 horizons are medium acid or slightly acid. The C horizon 
is mildly alkaline or moderately alkaline and is slightly 
effervescent. 

The Al horizon is thicker than the defined range for the 
series, but this difference does not alter the usefulness or 
behavior of these soils. 

Munuscong soils are similar to Breckenridge and Epoufette 
soils. They contain more total clay separates in the C horizon 
than Breckenridge soils. They have finer texture than Epouf- 
ette soils in horizons that have the same horizon designation. 


Munuscong fine sandy loam (0 to 4 percent slopes) 
(Mu).—This soil is in depressions and swales on a few 
plains. 

Included with this soil in mapping were small areas of 
somewhat poorly drained Belding sandy loam and Tosco 
loamy sand and a few areas of well drained or moder- 
ately well drained Menominee loamy sand. These in- 
cluded soils are in slightly higher positions. Also included 
were small areas of soils that have a muck surface layer. 

This soil is mainly in woods. Some areas are in pasture. 
A few drained areas are in cultivation. The main concern 
of management is improving drainage. The main limita- 
tion is a hazard of frost. (Capability unit TiIw-9 (3/ 
1c) ; woodland suitability group P) 


Nester Series 


The Nester series consists of well drained or moderately 
well drained, nearly level to very steep soils on till plains 
and moraines. These soils formed in silty clay loam till. 
In Charlevoix County the Nester soils were mapped alone 
and in an association with the Emmet soils. 

In a representative profile, the surface layer is very 
dark brown loam 4 inches thick. The subsurface layer is 
brown loam 8 inches thick. The subsoil consists of two 
parts. The upper part is dark yellowish-brown, friable 
loam 6 inches thick. The lower part is very firm, brown 
heavy silty clay loam with pinkish-gray splotches of color 
and is 11 inches thick. The underlying material, at a 
depth of 24 inches, is brown silty clay loam. 

Permeability is moderately slow. The available water 
capacity is high. The organic-matter content is moderate, 
and natural fertility is high. 

The less sloping areas of Nester soils are well suited to 
farming. They are well suited to hardwoods but are 
poorly suited to pines. They have moderate to severe limi- 
tations for many nonfarm uses. The less sloping areas are 
in cultivation. The steeper sloping areas are wooded. 


SOIL SURVEY 


Representative profile of Nester loam, 2 to 6 percent 
slopes, in a wooded area, SE1ZASW%, sec. 26, T. 33 N., RB. 
4 W.: 


A1—O to 4 inches, very dark brown (10YR 2/2) loam; mod- 
erate, medium, granular structure; friable; neutral ; 
clear, wavy boundary. 

A2—4 to 7 inches, brown (7.5YR 4/2) loam; weak, medium, 
platy structure; friable; neutral; clear, wavy 
boundary. 

B1—7 to 18 inches, dark yellowish-brown (10YR 4/4) loam; 
weak, medium, subangular blocky structure; friable; 
less than 5 percent coarse fragments; slightly acid; 
clear, wavy boundary. 

B2t—13 to 24 inches, brown (7.5YR 4/4) heavy silty clay 
loam; common, coarse, distinet, pinkish-gray (7.5YR 
6/2) splotches of color; strong, medium, angular 
blocky structure; very firm; clay films on surfaces of 
peds; less than 5 percent coarse fragments; neutral; 
gradual, wavy boundary. 

C—24 to 60 inches, brown (7.5YR 4/4) silty clay loam; 
moderate, medium, angular blocky structure; very 
firm; 5 percent coarse fragments; mildly alkaline; 
slightly effervescent. 


The solum ranges from 24 to 40 inches in thickness. Small 
pockets or thin strata of materials that have coarser textures 
are in the B and C horizons of a few profiles. Partially de- 
composed forest litter about 1 inch thick is on profiles where 
the soils are not mixed with mineral material. The Al hori- 
zon igs very dark brown or very dark gray. This horizon and 
all or part of the A2 horizon are mixed during tillage opera- 
tions to form a very dark grayish-brown or dark grayish- 
brown Ap horizon. The lower part of the B ‘horizon is mottled 
in many profiles. The © horizon is mildly alkaline or moder- 
ately alkaline and is slightly effervescent. 

Nester soils are in a toposequence with Kawkawlin and 
Sims soils. They were mapped with Emmet soils. Nester soils 
are similar to Barker soils. They lack the mottles that are 
in the B horizon of Kawkawlin soils. They lack the mottles 
that are in the solum of Sims soils. Nester soils have finer 
texture in the B and C horizons than Emmet soils. They 
have redder hues in the B and C horizons than Barker soils. 
They also differ from Barker soils in lacking coarse fragments 
that are dominantly shale. 

Nester loam, 2 to 6 percent slopes (Ns8).—This soil is 
on low knolls, ridges, and foot slopes on uplands. The 
slopes are generally less than 100 feet in length. In 
wooded areas this soil has the profile described as repre- 
sentative for the series. In cultivated areas the surface 
layer is dark grayish-brown loam. 

Included with this soil in mapping were a few, small, 
wet depressions, other depressions of sandy overwash that 
was deposited on the original surface layer, and a few, 
small, eroded areas in higher positions that were the 
source of the overwash materials. Also included were 
small areas of Ubly and Emmet sandy loams. 

This soil is mainly in cultivation, in hay, or in pasture. 
Some areas are in woods. Surface runoff is slow to me- 
dium. The main concerns of management are controlling 
water erosion and, in some areas, keeping good soil tilth. 
(Capability unit ITe-1 (1.52); woodland suitability 
group B) 

Nester loam, 6 to 12 percent slopes (NsC).—This soil 
is on knolls, ridges, and foot slopes on uplands. The 
slopes are generally less than 100 feet in length. 

Included with this soil in mapping were a few eroded 
areas of soils that have a brown surface layer. Also in- 
cluded were small areas of Ubly and Emmet sandy loams. 

This soil is mainly in hay and pasture. A few areas are 
in cultivation. Some areas are in woods. Surface runoff is 
medium to rapid. The main concerns of management are 
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controlling water erosion and, in some areas, keeping 
good soil tilth. (Capability unit [IIe4 (1.5a) ; woodland 
suitability group B) 

_ Nester loam, 12 to 18 percent slopes (Nsb).—This soil 
1s on ridges and hillsides on uplands. 

Included with this soil in mapping were a few areas of 
eroded soils that have a brown surface layer and a few 
small areas of moderately sloping and steeply sloping 
soils. Also included were small areas of Emmet and Ubly 
sandy loams. 

_ This soil is mainly in pasture or woods. Surface runoff 
1s rapid. The main concerns of management are control- 
ling water erosion and, in some areas, keeping good soil 
tilth. (Capability unit [Ve-1 (1.52) ; woodland suitabil- 
ity group B 

_ Nester loam, 18 to 35 percent slopes (NsE).—This soil 
is on short hillsides on uplands. The steep slopes cause the 
soil layers to be thinner than those of the profile described 
as representative for the series. 

Included with this soil in mapping were a few small 
areas of eroded soils that have a brown surface layer and 
small areas of Emmet sandy loam. 

This soil is mainly in woods. Surface runoff is rapid. 
The main concern of management is controlling water 
erosion. The main limitation is the steepness of slopes. 
(Capability unit VIe-1 (1.52); woodland suitability 
group B) 

Nester-Emmet association, undulating (2 to 6 percent 
slopes) (NEB).-These soils are in undulating areas of the 
eastern uplands. Nester and Emmet soils together make 
up 85 percent of this association, and the rest is included 
soils. The Nester soil has a loam surface layer, and the 
Emmet soil has a sandy loam surface layer. 

Included in mapping were small areas of somewhat 
poorly drained Charlevoix and Kawkawlin soils in the 
low areas. Also included were small areas of well-drained 
Leelanau and Ubly soils in higher positions and small 
areas of eroded soils that have a brown surface layer. 

These soils are mainly in woods. Small areas are in 
pasture. Surface runoff is slow to medium. The main 
concern of management is controlling water erosion. 
(Capability unit ITe-1 (1.5a, 8a); woodland suitability 
group B) 

Nester-Emmet association, rolling (6 to 18 percent 
slopes) {NEC).—These soils are in rolling areas of the 
eastern uplands. Nester and Emmet soils together make 
up 85 percent of this association, and the rest is included 
soils. The Nester soil has a loam surface layer, and the 
Emmet soil has a sandy loam surface layer. 

Included in mapping were small areas of well-drained 
Leelanau and Ubly soils in slightly higher positions. Also 
included were small areas of eroded soils that have a 
brown surface layer. 

These soils are mainly in woods. Small areas are in 
pasture. Surface runoff is medium to rapid. The main 
concern of management is controlling water erosion. 
(Capability unit: [Ve-1 (1.5a, 3a); woodland suitability 
group B) 

Nester-Emmet association, hilly (18 to 30 percent 
slopes) {NEE).—These soils are in hilly areas of the eastern 
uplands. Nester and Emmet soils together make up 85 
percent of this association, and the‘ rest is included soils. 
The Nester soil has a loam surface layer, and the Emmet 
soil has a saridy loam surface layer. 


Included in mapping were small areas of sandy Lee- 
lanau soils. Also included were small areas of eroded soils 
that have a brown surface layer. 

These soils are mainly in woods. Surface runoff is 
rapid. The main concern of management is controlling 
water erosion. The main limitation is the steepness of 
slopes. (Capability unit VIe-1 (1.5a, 3a) ; woodland suit- 
ability group B) 


Onaway Series 


The Onaway series consists of well-drained, nearly 
level to very steep soils on drumlins and moraines. These 
soils formed in loam till. In Charlevoix County the Ona- 
way soils were mapped only in a complex with Emmet 
soils. 

In a representative profile, the surface layer is very 
dark grayish-brown sandy loam 8 inches thick.:The sub- 
surface layer is brown sandy. loam 2 inches thick. The 
subsoil consists of three parts. The upper part is brown, 
friable sandy loam 3 inches thick. The middle part is 
grayish-brown, friable sandy loam 4 inches thick. The 
lower part is firm, brown clay loam 9 inches thick. The 
underlying material, at a depth of 26 inches, is brown 
loam. 

Permeability is moderate. The available water capacity 
is high. Organic-matter content is moderate, and natural 
fertility is high. 

Onaway soils are well suited to farming and woodland. 
The less sloping areas have few limitations for nonfarm 
uses. Most of the less sloping areas are used for field and 
forage crops. The steeper sloping areas are in woods and 
pasture. 

Representative profile of an Onaway sandy loam from 
an area of Emmet-Onaway ‘sandy loams, 2 to 6 percent 
slopes, in a cultivated area, NEYANWI1, sec. 29, T. 33 
N., R.7 W.: 


Ap-—0 to 8 inches, very dark grayish-brown (10YR 3/2) sandy 
loam, moderate, fine, granular structure; friable; 
slightly acid ; clear, smooth boundary. 

A2—8 to 10 inches, brown (10YR 5/8) sandy loam; moderate, 
thin, platy structure; friable; slightly acid; clear, 
smooth boundary. 

Bir—10 to 18 inches, brown (10YR 4/3) sandy loam; weak, 
medium, subangular blocky structure; friable; slightly 
acid ; clear, smooth boundary. 

A’2-——13 to 17 inches, grayish-brown (10YR 5/2) sandy loam; 
weak, medium, subangular blocky structure; friable ; 
less than 5 percent coarse fragments; slightly acid; 
clear, smooth boundary. 

B’t—17 to 26 inches, brown (7.5YR 4/4) clay loam; moderate, 
medium, subangular blocky structure; firm; clay films 
on surfaces of peds; less than 5 percent coarse frag- 
ments; neutral ; clear, smooth boundary. 

C—26 to 60 inches, brown (7.5YR 5/4) loam; weak, coarse, 
subangular blocky structure; friable; 5 percent coarse 
fragments ; mildly alkaline; slightly effervescent. 


The solum ranges from 20 to 80 inches in thickness. A few 
profiles have an Al horizon that is very dark gray or black 
and that ranges from 8 to 6 inches in thickness. The B’t 
horizon is heavy loam or clay loam. The C horizon is loam 
or clay loam. It is mildly alkaline or moderately alkaline 
and is slightly effervescent. 

Onaway soils are in a toposequence with Angelica and 
Mackinac soils. They were mapped with Emmet soils. Ona- 
way.soils lack the mottles that are present in the solum of 
Angelica and Mackinac soils. They have a finer texture in the 
B’t and C horizons than Emmet soils. 
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Otisco Series 


The Otisco series consists of somewhat poorly drained, 
nearly level to gently sloping soils on till plains and 
moraines. These soils formed in loamy sand. 

In a representative profile, the surface layer is dark- 
brown loamy sand 7 inches thick. The subsurface layer is 
yellowish-brown loamy sand 5 inches thick. The subsoil 
consists of three parts. The upper part is dark-brown, 
friable loamy sand 4 inches thick. The middle part is 
yellowish-brown, friable loamy sand 4 inches thick. The 
lower part consists of thin, interbedded layers of loose, 
light yellowish-brown loamy sand and strong-brown, 
friable sandy loam. These interbedded layers have a total 
thickness of 16 inches. The underlying material, at a 
depth of 86 inches, is yellowish-brown loamy sand. 

Permeability is moderately rapid. The available water 
capacity is low. Organic-matter content and natural fer- 
tility are low. Surface runoff is slow. 

Otisco soils are moderately suited to farming. They are 
generally poorly suited to woodland. They have moderate 
to severe limitations for many nonfarm uses. Most areas 
of these soils are in cultivation. 

Representative profile of Otisco loamy sand, 0 to 6 per- 
cent slopes, in a cultivated area, NE14SW1, sec. 16, T. 
32 N., R.7 W.: 


Ap—O0 to 7 inches, dark-brown (7.5YR 8/2) loamy sand; very 
weak, fine, granular structure; friable; slightly acid; 
clear, smooth boundary. 

A2~—7 to 12 inches, yellowish-brown (10YR 5/4) loamy sand; 
common, medium, faint, dark yellowish-brown (10YR 
4/4) mottles; weak, medium, platy structure ; friable; 
slightly acid ; gradual, wavy boundary. 

Bir—12 to 16 inches, dark-brown (7.5YR 4/4) loamy sand; 
common,, fine, faint, dark reddish-brown (5YR 8/4) 
mottles; weak, medium, subangular blocky structure ; 
friable; slightly acid; clear, wavy boundary. 

A’2--16 to 20 inches, yellowish-brown (10YR 5/4) loamy 
sand ; common, medium, faint, brown (7.5YR 4/4) mot- 
tles; very weak, fine, subangular blocky structure; fri- 
able; slightly acid; gradual, wavy boundary. 

A’&B’—20 to 86 inches, light yellowish-brown (10YR 6/4) 
loamy sand (A‘’2); single grain; loose; bands of 
strong-brown (7.5YR 5/6) sandy loam (B’2t) ; weak, 
medium, subangular blocky structure; friable; bands 
are 1 to 3 inches thick; slightly acid; gradual, smooth 
boundary. 

C—36 to 60 inches, yellowish-brown (10YR 5/6) loamy sand ; 
common, fine, faint, yellowish-brown (10YR 5/4) mot- 
tles; massive; very friable; neutral. 


The A2 horizon ranges from 2 to 8 inches in thickness. The 
Bir horizon is dark brown or reddish brown. The B’t horizon 
of the A’&B’ horizon is strong brown or reddish brown. In a 
few profiles, the C horizon is sand or loamy sand or a strati- 
fication of these textures. The C horizon is neutral or mildly 
alkaline and commonly is slightly effervescent. 

Otisco soils are in a toposequence with Edmore soils. They 
are similar to Au Gres, Blue Lake, and Leelanau soils. They 
differ from Edmore soils in having a loamy B’t horizon and 
in having hues that are redder in the upper part of the 
horizon. They differ from Au Gres soils in having a loamy 
textured. B’t horizon. Otisco soils have mottles that are lack- 
ing in the solum of Blue Lake and Leelanau soils. 


Otisco loamy sand, 0 to 6 percent slopes (O18).—This 
soil is in small, undulating areas on sandy plains and on 
low foot slopes on uplands. ; 

Included with this soil in mapping were small areas of 
well-drained Leelanau loamy sand in slightly higher posi- 
tions. Also included were small depressions of sandy over- 
wash materials that eroded from surrounding uplands. 


SOIL SURVEY 


This overwash material ranges from 6 to 10 inches in 
thickness. 

This soil is mainly in cultivation or pasture. The main 
concerns of management are improving drainage, main- 
taining fertility, and conserving soil moisture throughout 
the growing season, (Capability unit IIIw-5 (4b) ; wood- 
land suitability group G) 


Roscommon Series 


The Roscommon series consists of poorly drained, 
nearly level to gently sloping soils on lake plains and in 
glacial drainageways. These soils formed in sand. 

In a representative profile, the surface layer is black 
sand 5 inches thick. The underlying material, at a depth 
of 5 inches, is brown and grayish-brown sand with yel- 
lowish-brown mottles. 

Permeability is rapid. If drained, the available water 
capacity is low. The organic-matter content is high, and 
natural fertility is low. Surface runoff is very slow to 
ponded. 

Roscommon soils are very poorly suited to farming and 
to woodland. They are wel! suited as habitat for wetland 
wildlife. They have severe limitations for most nonfarm 
uses. Most, areas of these soils are wooded.: 

Representative profile of Roscommon sand in a non- 
wooded area, NW14SE1,{ sec. 34, T. 34. N., R. 8 W.: 


Al—O to 5 inches, black (LOYR 2/1) sand; very weak, fine. 
granular structure; friable; slightly acid; clear, wavv 
boundary. 

C1—5 to 12 inches, brown (10YR 5/8) sand; single grain: 
loose ; slightly acid ; gradual, wavy boundary. 

C2—12 to 15 inches, grayish-brown (10YR 5/2) sand; single 
grain; loose; slightly acid ; gradual, wavy boundary. 

C8—15 to 22 inches, brown (10¥R 5/3) sand; common, m« 
dium, distinct, yellowish-brown (10YR 5/6) mottles 
single grain; loose; neutral; diffuse, wavy boundar~ 

C4—22 to 60 inches, brown (10YR 5/3) sand; single grain 
loose; neutral. 


A muck layer, ranging from 1 to 12 inches in thickness, 
is on the surface of a few profiles. 

The Al horizon is thinner and the color of the substratum 
is brighter than the defined range for the series, but these 
differences do not alter the usefulness or behavior of these 
Soils, 

Roscommon soils in most landscapes are near Au Gres, 
Croswell, Kalkaska, Rubicon, Saugatuck, and Wallace soils. 
These soils are similar to Brevort, Edmore, and BEpoufette 
soils. They differ from Au Gres soils in lacking a Bir horizon. 
They differ from Croswell soils in having an Al or Ap horizon 
of darker color. Also, they have mottles that are nearer the 
surface than in Croswell soils. Roscommon soils differ from 
Kalkaska, Rubicon, and Wallace soils in having mottles in 
the profile. They lack the ortstein that is present in the B 
horizon of Saugatuck and Wallace soils. They have a coarser 
texture in the -C horizon than Brevort soils. They formed 
dominantly in material having a coarser texture than the 
Edmore soils. Roscommon soils are coarser in texture in the 
upper part of the profile than the Epoufette soils. They also 
lack the gravelly sand in the lower part of the profile that 
is present in Epoufette soils. 


Roscommon sand (0 to 4 percent slopes) (Rc).—This 
soil is in broad, flat, depressional areas on sandy plains 
and in large drainageways throughout the county. 

Included with this soil in mapping were small areas of 
somewhat poorly drained Au Gres sand at slightly higher 
elevations and many small areas of Tawas muck and 
Carbondale muck. Also included were a few small areas 
of soils that have loamy underlying material at depths 
between 42 and 66 inches. 
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This soil is mainly in woods. A few areas are in pasture 
or are idle. The main concerns of management are im- 
proving drainage and maintaining fertility. The main 
limitation is a hazard of frost. (Capability unit VIwc-2 
(5c) ; woodland suitability group W) 


Rubicon Series 


The Rubicon series consists of well-drained, nearly 
level to very steep soils on moraines, outwash plains, and 
lake plains. These soils formed in sand. In Charlevoix 
County the Rubicon soils were mapped alone and in com- 
plexes with Leelanau soils. 

In a representative profile, the surface layer is very 
dark grayish-brown sand 2 inches thick. The subsurface 
layer is light brownish-gray sand 7 inches thick. The 
subsoil consists of two parts. The upper part is yellow- 
ish-brown, loose sand 9 inches thick. The lower part is 
brown, loose sand 17 inches thick. The underlying mate- 
rial, at_ a depth of 35 inches, is light brownish-gray sand. 

Permeability is rapid. The available water capacity is 
low. Organic-matter content and natural fertility are low. 
Surface runoff is slow. 

The Rubicon soils are very poorly suited to farming. 
They are poorly suited to hardwoods but are moderately 
suited to pines. They have slight limitations for many 
nonfarm uses. These soils are mainly wooded. 

Representative profile of Rubicon sand, 0 to 6 percent 
slopes, in a nonwooded area, SW14SW\, sec. 4, T. 32 N., 
R. 5 W.: 


A1—0 to 2 inches, very dark grayish-brown (10YR 3/2) sand; 
very weak, fine, granular structure; very friable; 
strongly acid; clear, wavy boundary. . 

A2—2 to 9 inches, light brownish-gray (10YR 6/2) sand; 
single grain; loose; very strongly acid; clear, wavy 
boundary. 

B2ir—9 to 18 inches, yellowish-brown (10¥YR 5/8) sand; 
single grain; loose; medium acid; gradual, wavy 
boundary. 

B3—18 to 35. inches, brown (10YR 5/3) sand; single grain; 
loose; medium acid; diffuse, wavy boundary. 

C—285 to 60 inches, light brownish-gray (10YR 6/2) sand; 
single grain; loose; slightly acid. 


The solum ranges from 20 to 40 inches in thickness. Re- 
action throughout the solum ranges from very strongly acid 
to medium acid. In places the Al horizon and all or part of 
the A2 horizon have been mixed during tillage operations 
to form an Ap horizon; therefore, the A2 horizon is thinner 
in profiles that have been tilled. The B2ir horizon is yellowish 
brown or dark brown. In a few profiles, the B2ir horizon has 
weakly cemented chunks of ortstein. Thin strata of fine sand 
or ‘gravelly sand are in the C horizon of a few profiles. 

The Rubicon soils in most landscapes are near the Au Gres, 
Croswell, Kalkaska, Roscommon, and Wallace soils. They 
Were mapped with Leelanau soils. Rubicon soils are similar 
to Deer Park, Eastport, and Saugatuck soils. Rubicon soils 
lack the mottles that are in the profile of Au Gres and Ros- 
common soils. They differ from Croswell soils in lacking 
mottles throughout the profile. Rubicon soils differ from 
Kalkaska soils in lacking a dark-brown Bhir horizon. They 
lack the ortstein that is in the B horizon of Saugatuck and 
Wallace soils. Also, they lack the mottles that are in the 
solum of Saugatuck soils. Rubicon soils dominantly are 
coarser textured throughout the profile than Leelanau soils. 
Also, they differ from Leelanau soils in lackitig a loamy B’t 
horizon and in lacking coarse fragments in the profile. Rubi- 
con soils have fewer particles of fine sand and very fine sand 
in horizons with the texture class of sand than Deer Park 
soils. They are more acid in the lower part of the B horizon 
and in the C horizon than the Eastport soils, 


Rubicon sand, 0 to 6 percent slopes (Rd8).--This nearly 
level to gently sloping soil is on broad, sandy plains and 
in small areas on uplands. In uncultivated areas this soil 
has the profile described as representative for the series. 
In the few cultivated areas, there is a grayish-brown plow 
layer that is a mixture of the original surface layer and 
the subsurface layer. 

Included with this soil in mapping were smal! depres- 
sions where thin, very. sandy overwash covers the original 
surface layer, and a few yellowish-brown, eroded areas 
that were the source of the overwash materials. Also in- 
cluded were a few, small, lower areas of moderately well- 
drained Croswell sand. 

This Rubicon soil is mainly wooded, but a few areas are 
in hay, in pasture, or are idle. The main concerns of 
management are controlling soil blowing, conserving 
moisture, and maintaining fertility. (Capability unit 
VIIs-1 (5.3a) ; woodland suitability group H) 

Rubicon sand, 6 to 12 percent slopes (RdC).—This 
moderately sloping soil is in short, choppy areas along the 
edge of sand plains and on knolls and foot slopes on 
uplands, In cultivated areas the surface layer is orev 
brown sand and is a mixture of the original surface layer 
and the subsurface layer. 

Included with this soil in mapping were a few small 
areas of Leelanau loamy sand and a few, small, brown, 
severely eroded areas or blowouts. These blown-out areas 
are shown by a special symbol on the soil map. 

Most areas of this soil remain in woods, but a few small 
areas are idle and a few areas are in pasture. The main 
concerns of management are controlling soil blowing, 
conserving moisture, and maintaining fertility. (Capabil- 
ity unit VIIs—1 (5.32) ; woodland suitability group H) 

Rubicon sand, 18 to 35 percent slopes (RdE)—This soil 
is in short, choppy areas along the edge of sandy plains 
and on hillsides on uplands. Its profile has thinner soil 
layers than those in the profile described as representative 
for the series. 

Included with this soil in mapping were small areas of 
Leelanau loamy sand and small areas of brown, eroded 
soils. 

This soil is mainly wooded, but a few small areas are 
idle or are in pasture. The main concern of management 
is controlling erosion. The main limitation is the steep- 
ness of slopes. (Capability unit VIIs-1 (5.32) ; woodland 
suitability group H) 

Rubicon sand, loamy substratum, 0 to 6 percent 
slopes (RoB)—This nearly level to gently sloping soil is on 
broad, sandy plains. It is underlain by loam or clay loam 
materials at a depth of 42 to 60 inches. 

Included with this soil in mapping were small areas of 
well drained or moderately well drained Menominee 
loamy sand and small depressions in which thin, sandy 
overwash covers the original surface layer. Also included 
were small depressions of somewhat poorly drained Au 
Gres sand. ; 

Areas of this soil are in cultivation, are used for pas- 
ture or for hay, or are idle. Some areas are wooded. The 
main concerns of management are controlling soil blow- 
ing, conserving moisture, and maintaining fertility. 
(Capability unit I[Vs~-4 (5/2a); woodland suitability 
group C) 
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Rudyard Series 


The Rudyard series consists of somewhat poorly 
drained, nearly level to gently sloping soils on lake plains 
along Lake Michigan and Lake Charlevoix. These soils 
formed in silty clay. 

In a representative profile, the surface layer is very 
dark grayish-brown silt loam 9 inches thick. The subsur- 
face layer is pale-brown silt loam with dark yellowish- 
brown and light olive-brown mottles and is 4 inches 
thick. The subsoil is grayish-brown, firm silty clay 7 
inches thick. The underlying material, at a depth of 20 
inches, is olive-brown silty clay with brown mottles. 

Permeability is very slow. The available water capacity 
is moderate. Organic-matter content is moderate, and nat- 
ural fertility is high. Surface runoff is slow. 

The Rudyard soils are moderately suited to farming if 
drained. They are moderately suited to hardwoods but are 
poorly suited to pines. They have severe limitations for 
most nonfarm uses. These soils are mainly used for pas- 
ture or are wooded. 

Representative profile of Rudyard silt loam, 0 to 6 per- 
cent slopes, in a cultivated area, NEYSWY, sec. 36, T. 
32 N., R. 7 W.: 


Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) silt 
loam; moderate, fine, granular structure; firm; neu- 
tral; clear, smooth boundary. 

A2—9 to 18 inches, pale-brown (10YR 6/3) silt loam; com- 
mon, fine, distinct, dark yellowish-brown (10YR 4/4) 
and light olive-brown (2.5Y 5/4) mottles; moderate, 
medium, platy structure; firm; neutral; clear, wavy 
boundary. 

B2tg—18 to 20 inches, grayish-brown (2.5Y 5/2) silty elay; 
many, fine, faint, brown (10YR 5/3) mottles; mode- 
rate, medium, subangular blocky structure; firm; clay 
films on surfaces of a few peds; neutral; clear, wavy 
boundary. 

C—20 to 60 inches, olive-brown (2.5Y 4/4) silty clay; many, 
medium, distinct, brown (7.5YR 4/4) mottles; mod- 
erate, medium, angular blocky structure; very firm; 
mildly alkaline; slightly effervescent. 


The solum ranges from 18 to 40 inches in thickness. Re- 
action throughout the solum ranges from medium acid to 
neutral. The B and C horizons are silty clay or clay. The C 
horizon is dark yellowish brown, olive brown, or reddish 
brown. It is mildly aklaline or moderately alkaline and is 
slightly effervescent. 

The B2tg horizon of these soils is lower in clay content 
and grayer in color than the defined range for the series, but 
these differences do not alter the usefulness or behavior of 
the soils. 

Rudyard soils are in a toposequence with the Bergland 
soils. They are similar to the Brimley and Kawkawlin soils. 
Rudyard soils differ from Bergland soils in having a lighter 
colored A horizon. Rudyard soils are finer textured in the 
B and C horizons than the Brimley soils. They are finer tex- 
tured in the B and C horizons than Kawkawlin soils. Also, 
they lack the coarse fragments that are in the profile of the 
Kawkawlin soils.- 


Rudyard silt loam, 0 to 6 percent slopes (RrB)—This 
nearly level to gently sloping soil is on small, undulating 
plains. 

Included with this soil in mapping were small areas of 
poorly drained Bergland silty clay loam where this soil is 
adjacent to swamps or to other low areas. 

This soil is mainly used for pasture or is wooded. Areas 
that have been drained are in cultivation. The main con- 
cerns of management are improving drainage and keep- 
ing good soil tilth. The main limitation is a hazard of 
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frost, but very slow permeability is also a limitation. 
(Capability unit IIIw-1 (1b); woodland suitability 
group Z) 


Ruse Series 


The Ruse series consists of poorly drained, nearly level 
to gently sloping, shallow soils in depressional areas on 
lake terraces and lake plains. These soils formed in sandy 
loam less than 20 inches thick over limestone bedrock. 

In a representative profile, the surface layer is black 
mucky sand 4 inches thick. The subsoil consists of two 
parts. The upper part is dark grayish-brown, friable 
sandy loam 3 inches thick. The lower part is light brown- 
ish-gray, friable sandy loam with olive-brown mottles and 
is 9 inches thick. The underlying-material, at a depth of 
16 inches, is light-gray limestone bedrock. 

Permeability is moderately rapid above the bedrock. 
The available water capacity is moderate. Organic-matter 
content is very high, and natural fertility is medium. 
Surface runoff is very slow. 

Because of the shallow depth to bedrock, Ruse soils are 
very poorly suited to farming or to woodland. They are 
suitable as habitat for wetland wildlife. They have severe 
limitations for most nonfarm uses. These soils are mainly 
wooded. 

Representative profile of a Ruse mucky sand from an 
area of Ruse soils, in a wooded area, SW14SE, sec. 28, 
T. 34.N., R. 8 W.: 


A1—0 to 4 inches, black (10YR 2/1) mucky sand; moderate, 
fine, granular structure; friable; less than 5 percent 
coarse fragments ; neutral; clear, wavy boundary. 

Big—4 to 7 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, fine, granular structure; friable; 10 per- 
cent coarse fragments; mildly alkaline; clear, wavy 
boundary. 

B2g—7 to 16 inches, light brownish-gray (2.5YR 6/2) sandy 
loam; common, medium, distinct, olive-brown (2.5Y 
4/4) mottles; massive; friable; 15 percent coarse 
fragments ; neutral; abrupt, wavy boundary. 

IIR—16 inches-+, light-gray (2.5¥ 7.2) limestone bedrock. 


The solum ranges from 10 to 20 inches in thickness and 
dominantly coincides with depth to bedrock. In some profiles 
depth to bedrock ranges to 40 inches and the solum is more 
than 20 inches thick. Reaction throughout the solum ranges 
from slightly acid to mildly alkaline. In a few profiles, a IIB 
horizon 1 to 3 inches thick has formed in the upper part of 
the weathered limestone bedrock. 

The Ruse soils that are 20 to 40 inches deep to bedrock are 
deeper than the defined range for the series. This difference 
alters the usefulness and behavior of these soils for many 
farm and nonfarm uses. 

Ruse soils are in a toposequence with Summerville soils. 
They are similar to Hessel soils. Ruse soils differ from Sum- 
merville soils in having mottles in the solum. They differ 
from Hessel soils in having bedrock between depths of 10 
and 20 inches rather than at a depth of more than 40 inches. 


Ruse soils (0 to 4 percent slopes) (Ru).—This soil is in 
small depressions on terraces and narrow plains. The sur- 
face layer ranges from loam to mucky sand. 

Included with this soil in mapping were a few, small, 
higher areas of well-drained Summerville soils and small 
areas of limestone bedrock. Also included were a few 
small depressions containing soils that have a thin, 
mucky surface layer. 

This soil is mainly wooded. The main limitations are 
wetness and the shallow root zone. (Capability unit 
VIlIwe-2 (Rbe) ; woodland suitability group W) 
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Saugatuck Series 


The Saugatuck series consists of somewhat poorly 
drained, nearly level to gently sloping soils in depres- 
sional areas on lake plains. These soils formed in sand. 

In a representative profile, the surface layer is very 
dark grayish-brown sand 5 inches thick. The subsurface 
layer is grayish-brown sand 6 inches thick. The subsoil 
consists of two parts. The upper part is very dark brown, 
strongly cemented sand 9 inches thick. The lower part is 
brown, loose sand 20 inches thick. The underlying mate- 
rial, at a depth of 40 inches, is yellowish-brown sand. 

‘Permeability is slow because of the cemented subsoil 
layer. Available water capacity is low. Organic-matter 
content is moderately low, and natural fertility is low. 
Surface runoff is slow. 

Because of the cemented subsoil layer, Saugatuck soils 
are poorly suited to farming and woodland. They have 
severe limitations for many nonfarm uses. These soils are 
mainly in woods or pasture. 

Representative profile of Saugatuck sand, 0 to 6 per- 
cent slopes, in a wooded area, NW1ANE\, sec, 7, T. 33 
N., R.7 W.: 


A1—0 to 5 inches, very dark grayish-brown (10YR 3/2) sand; 
single grain; loose; medium acid; clear, wavy bound- 


ary. 

A2—5 to 11 inches, grayish-brown (10YR 5/2) sand; few, 
fine, faint, brown (10YR 5/3) mottles; single grain; 
loose ; medium acid ; clear, wavy boundary. 

B21hirm—11 to 21 inches, very dark brown (10YR 2/2) sand; 
massive; weakly and strongly cemented ortstein; 
strongly acid ; clear, wavy boundary. 

B22ir—20 to 40 inches, brown (7.5YR 4/4) sand; few, fine, 
distinct, strong-brown (7.5YR 5/6) mottles; single 
grain; loose; medium acid; gradual, wavy boundary. 

C—40 to 60 inches, yellowish-brown (10YR 5/6) sand; single 
single grain ; loose; slightly acid. 


The A2 horizon ranges from 1 to 15 inches in thickness, 
The Bhirm horizon ranges from 5 to 25 inches in thickness. 
In a few profiles, it has a clear, irregular boundary and 
tongues into the C horizon. The B22ir horizon is brown or 
strong brown. 

The annual temperature of these soils is a few degrees 
cooler than the defined range for the series, but this difference 
does not alter their usefulness or behavior. 

Saugatuck soils in most areas are near the Au Gres, Cros- 
well, Kalkaska, Roscommon, Rubicon, and Wallace soils. 
Saugatuck soils differ from all these soils, except the Wallace 
soils, in having a continuous ortstein in the B horizon. They 
have mottles that are lacking in the A2 horizon or in the 
upper part of the B horizon of Croswell soils. They differ 
from Kalkaska, Rubicon, and Wallace soils in having mottles. 


Saugatuck sand, 0 to 6 percent slopes (Sa8).—This 
soil is on small, slightly undulating, sandy plains. 

Included with this soil in mapping were a few areas of 
Au Gres sand and Au Gres sand, loamy substratum. 

This soil is mainly in woods or in pasture. The main 
concerns of management are improving drainage and 
controlling soil blowing. The main limitation is the 
cemented subsoil layer. (Capability unit [Vw-2 (5b-h) ; 
woodland suitability group F) 


Sims Series 


The Sims series consists of poorly drained, nearly level to 
gently sloping soils in depressional areas on till plains. 
They formed in silty clay loam till. In Charlevoix County 
the Sims soils were mapped only in a complex with Berg- 
land soils. 


In a representative profile, the surface layer is very 
dark gray silty clay loam 6 inches thick. The subsoil 
consists of two parts. The upper part is brown, firm silty 
clay loam 3 inches thick. The lower part is dark-brown, 
very firm silty clay 11 inches thick. The underlying mate- 
rial, at a depth of 20 inches, is reddish-brown silty clay 
loam. 

Permeability is slow. The available water capacity is 
high. Organic-matter content and natural fertility are 
high. Surface runoff is very slow. 

If drained and not subject to frost, Sims soils are mod- 
erately suited to farming. They are poorly suited to wood- 
land. They have severe limitations for most nonfarm uses. 
These soils are mainly wooded. 

Representative profile of a Sims silty clay loam from 
an area of Bergland-Sims silty clay loams in a wooded 
area, SWIANEY, sec. 29, T. 33 N., R. 5 W.: 


A1—O to 6 inches, very dark gray (10YR 3/1) silty clay 
loam moderate, fine, granular structure; firm; less 
than 5 percent coarse fragments ; neutral; clear, wavy 
boundary. 

B2lg—6 to 9 inches, brown (7.5YR 5/2) silty clay loam; 
common, fine, faint, dark-brown (7.5YR 4/4) mottles; 
moderate, medium platy structure; firm ; less than 5 
percent coarse fragments; slightly acid; clear, wavy 
boundary. “ 

B22—9 to 20 inches, dark-brown (7.5YR 4/4) silty clay; 
many, fine, faint, strong-brown (7.5YR 5/6) mottles; 
moderate, medium, angular blocky structure; very 
firm; 5 percent coarse fragments; neutral; clear, 
wavy boundary. 

C—20 to 60 inches, reddish-brown (5YR 5/3) silty clay loam; 
many, fine, faint. dark reddish-brown (5YR 4/2) mot- 
tles: moderate, medium, angular blocky structure; 
very firm ; 5 percent coarse fragments ; mildly alkaline ; 
slightly effervescent. 


The solum ranges from 20 to 40 inches in thickness. On the 
surface of a few profiles is a muck or mucky peat layer rang- 
ing from 1 to 4 inches in thickness. The Al horizon is very 
dark gray or black and ranges from 6 to 9 inches in thick- 
ness, The distinctness of the boundary is abrupt or clear for 
the A horizon. The Al and B2lg horizon is slightly acid or 
neutral. The B22 horizon is neutral or mildly alkaline. The 
C horizon is brown or reddish brown. It is mildly alkaline 
or moderately alakaline and is slightly effervescent. 

The color of the subsurface horizon in places is brighter 
than the defined range for the series, but this difference does 
not alter the usefulness or behavior of these soils. 

Sims soils are in a toposequence: with the Kawkawlin and 
Nester soils. They were mapped in a complex with the Berg- 
land soils. Sims soils differ from Kawkawlin soils in having 
mottles immediately beneath the Al or Ap horizon. They 
have mottles that are lacking in the solum of Nester soils. 
Sims soils differ from the Bergland soils in having a lower 
content of clay at depths between 10 and 40 inches. 


Stony Land 


Stony land (Si) consists of recent deposits of limestone 
beach fragments. The surface layer is very dark gray 
loamy soil material mixed with large quantities of lime- 
stone fragments 2 to 6 inches long and 14 to 1 inch thick. 
These limestone fragments make up 75 to 90 percent of 
the deposits. Limestone bedrock crops out on about 30 
percent of this land type. . 

This land type is in sparse woods. The main limitations 
are the limestone outcrops and the lack of soil moisture. 
(Capability unit VIIs-1 (Ra); woodland suitability 
group not assigned) 


46 


Summerville Series 


The Summerville series consists of well-drained, nearly 
level to gently sloping, shallow soils on lake terraces and 
lake plains. These soils formed in sandy loam less than 20 
inches thick over limestone bedrock. The Summerville 
soils are mainly south of the town of Charlevoix along 
Lake Michigan. 

In a representative profile, the surface layer is very 
dark grayish-brown stony sandy loam 6 inches thick. The 
subsurface layer is brown sandy loam 6 inches thick. The 
subsoil is dark-brown, friable sandy loam 4 inches thick. 
The underlying material, at a depth of 16 inches, is lime- 
stone bedrock. 

Permeability is moderate above the bedrock. The avail- 
able water capacity is moderate. Organic-matter content 
is moderate, and natural fertility is medium. Surface run- 
off is medium. 

Summerville soils are very poorly suited to farming 
and to woodland because of the shallow depth to bedrock. 
They have severe limitations for most nonfarm uses. 
These soils are mainly wooded. A few areas are in pas- 
ture. 

Representative profile of Summerville stony sandy 
loam, 0 to 6 percent slopes, in a wooded area, SEI4SE, 
sec, 28, T. 34.N., R. 8 W.: 

A1—0 to 6 inches, very dark grayish-brown (10YR 3/2) stony 
sandy loam; moderate, medium, granular structure ; 
friable ; 5 percent coarse fragments; neutral; gradual, 
smooth boundary. 

A2—6 to 12 inches, brown (10¥YR 5/8) sandy loam; moderate, 
medium, granular structure; friable; 5 percent coarse 
fragments ; neutral; gradual, smooth boundary. 

Bhir—12 to 16 inches, dark-brown (10YR 3/8) sandy loam; 
moderate, medium, granular structure; friablé; 5 
percent coarse fragments; neutral; abrupt, smooth 
boundary, 

IIR—16 inches +, limestone bedrock. 

The solum ranges from 10 to 18 inches in thickness. Depth 
to bedrock ranges from 10 to 20 inches. In many profiles, 
the content of coarse fragments of limestone throughout the 
profile ranges from 5 to 25 percent. In a’ few profiles, the 
horizon immediately above the IIR horizon is dark reddish- 
brown clay ranging from 1 to 2 inches in thickness. This clay 
horizon formed in the limestone bedrock. : 

. Summerville soils are in a toposequence with the Ruse soils. 

They are similar to the Alpena and Johnswood soils. Sum- 

merville soils lack the mottles that are in the solum of the 

Ruse soils. They differ from Alpena soils in having bedrock 

at a depth of less than 20 inches, rather than at a depth of 

more than 60 inches. Summerville soils differ from Johnswood 
soils in having bedrock at a depth of less than 20 inches, 
rather than at a depth of more than 40 inches. 

Summerville stony sandy loam, 0 to 6 percent slopes 
(SuB).—This soil is in small areas on terraces and narrow 
plains. 

Included with this soil in mapping were small areas of 
poorly drained Ruse soils in swales and many small areas 
of limestone outcrop. Also included were small areas of 
soils that have many stones on the surface and a loam 
surface layer. 

This soil is mainly wooded. A few small areas are idle. 
The main limitations are stoniness and the shallow root 
zone. (Capability unit VIIs-1 (Ra); woodland suitabil- 
ity group T) 
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Tawas Series 


The Tawas series consists of very poorly drained, 
nearly level to gently sloping organic soils in depressional 
areas on lake plains, outwash plains, and till plains. They 
formed in organic material 12 to 42 inches thick over 
sand. In Charlevoix County the Tawas soils were mapped 
alone and in a complex with the Garbondale soils. | 

In a representative profile, the surface layer is black 
muck 11 inches thick. The next layer is very dark brown 
muck 5 inches thick. The next layer is very dark gray- 
ish-brown muck 7 inches thick. The underlying material, 
at a depth of 23 inches, is light brownish-gray sand. 

Permeability is moderately rapid in the muck and 
rapid in the underlying sand. The available water capac- 
ity is high. Natural fertility is low. Surface runoff is very 
slow. 

The Tawas soils are very poorly suited to farming. 
They have variable suitability for woodland. They are 
well suited as a habitat for wetland wildlife. The Tawas 
soils have severe limitations for most nonfarm uses. These 
soils are mainly wooded. 

Representative profile of Tawas muck in a wooded 
area, SEIASE}, sec. 16, T. 33 N., R.5 W.: 

O1—0 to 11 inches, black (10YR 2/1) muck; moderate, me- 
dium, granular structure; friable; many woody frag- 
ments; slightly acid ; gradual, smooth boundary. 

O2—11 to 16 inches, very dark brown, (10YR 2/2) muck; 
weak, medium, granular structure; friable; many 
woody fragments; slightly acid ; clear, wavy boundary. 

O3—16 to 23 inches, very dark grayish-brown (10YR 3/2) 
muck; massive; friable; many woody fragments; 
slightly acid ; abrupt, wavy boundary. 

II1C—23 to 60 inches, light brownish-gray (10YR 6/2) sand; 
single grain; loose, mildly alkaline. 


The organic material ranges from 12 to 42 inches in thick- 
ness over sandy material. Partially decomposed woody frag- 
ments throughout the organic material range from few to 
many. Reaction throughout the organic material ranges from 
medium acid to neutral. The 01 horizon is very dark brown 
or black. In a few profiles, the organic material, ranging 
from 2 to 8 inches in thickness, is immediately above the 
mineral material and contains a considerable amount of 
sand. The C horizon is sand or loamy sand. It is mildly alka- 
line or moderately alkaline and is slightly effervescent.: 

Tawas soils were mapped with the Carbondale soils. They 
are similar to the Cathro, Edwards, ‘Greenwood, Kerston, 
Linwood, Lupton, Markey, and Warners soils. They differ 
from Carbondale, Greenwood, and Lupton soils in having 
organic material less than 42 inches thick. Tawas soils lack 
the marl that is at depths between 12 and 42 inches in Ed- 
wards and Warners soils. They differ from Kerston soils in 
lacking two or more strata of mineral material below the sur- 
face layer separated by organic layers. Tawas soils lack the 
loamy material that is at depths between 12 and 42 inches in 
Cathro and Linwood soils. Tawas soils are less alkaline 
throughout the organic material than Markey soils. 


Tawas muck (0 to 4 percent slopes) (Ta)—This soil is 
in small, narrow depressions, in broad depressional basins 
on plains, and in narrow areas bordering the edges of 
large swamps. It has the profile described as representa- 
tive for the series. 

Included with this soil in mapping were small areas of 
deeper Carbondale muck and small, sandy areas of Ros- 
common sand. 

This soil is mainly wooded, but a few areas are in 
pasture. The main concerns of management are improv- 
ing drainage and controlling soil blowing. The main limi- 
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tation is a hazard of frost. (Capability unit VIwe-1 
(M/4c) ; woodland suitability group J) 

Tawas-Carbondale association (0 to 4 percent slopes) 
(TC}.—These soils are in broad, depressional areas on plains. 
The Tawas and Carbondale mucks together make up 95 
percent of this association, and the rest is included soils. 

Included in mapping were small areas of Roscommon 
sand and Epoufette sandy loam. 

These soils are mainly in woods, but a few areas are in 
pasture. The main concerns of management are improv- 
ing drainage and controlling soil blowing. The main limi- 
tation is a hazard of frost. (Capability unit VIwe-1 
(M/4c, Mc) ; woodland suitability group J) 


Ubly Series 


The Ubly series consists of well drained to moderately 
well drained, gently sloping to sloping soils on till plains 
and moraines. These soils formed in loamy sand and the 
underlying loam. 

In a representative profile, the surface layer is very 
dark grayish-brown sandy loam 7 inches thick. The sub- 
surface layer is grayish-brown loamy sand 8 inches thick. 
The subsoil consists of three parts. The upper part is 
yellowish-brown, friable loamy sand 8 inches thick. The 
middle part is brown, friable loamy sand 2 inches thick. 
The lower part is yellowish-brown, friable sandy loam 9 
inches thick. The underlying material, at a depth of 24 
inches, is brown loam. 

Permeability is moderate in the upper part of the sub- 
soil and moderately slow in the lower part of the subsoil 
and in the underlying material The available water 
capacity is moderate. Organic-matter content is moder- 
ately low, and natural fertility. is medium. Surface runoff 
is medium. 

The Ubly soils are moderately well suited to well suited 
to farming. These soils are well suited to woodland. The 
Ubly soils have moderate to severe limitations for a few 
nonfarm uses. These soils are mainly farmed. 

Representative profile of Ubly sandy loam, 2 to 6 per- 
cent slopes, in a nonwooded area, SEYZSW', sec. 16, T. 
33 N.,R.7W.: 


Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) sandy 
loam; moderate, fine, granular structure; friable, 
slightly acid ; clear, smooth boundary. 

A2—7 to 10 inches, grayish-brown (10YR 5/2) loamy sand; 
weak, thin, platy structure; friable; slightly acid; 
clear, wavy boundary. 

Bir—10 to 18 inches, yellowish-brown (10YR 5/6) loamy 
sand; very weak, medium, subangular blocky struc- 
ture ; very friable; slightly acid ; clear, wavy boundary. 

A’2—18 to 15 inches, brown (10YR 5/3) loamy sand; mas- 
sive; very friable; slightly acid; gradual, smooth 
boundary. : 

B’t—15 to 24 inches, yellowish-brown (10YR 5/4) sandy 
loam; weak, medium, subangular blocky structure; 
friable; clay films on surfaces of peds; 5 percent 
coarse fragments; neutral; clear, smooth boundary. 

IIC—24 to 60 inches, brown (10YR 5/8) loam; weak, coarse, 
subangular blocky structure ; friable; 10 percent coarse 
fragments ; mildly alkaline; slightly effervescent. 


The solum ranges from 20 to 42 inches in thickness, which 
commonly coincides with depth to the IIC horizon. The Ap 
horizon is very dark grayish brown or very dark brown. The 
A2, Bir, and A’2 horizons are loamy sand or sandy loam. The 
B’t horizon is sandy loam or loam. In many profiles, a IIB’t 
horizon is present. It is loam, clay loam, or silty clay loam, 
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and is neutral or mildly alkaline. The combined thickness of 
the B’t and JIB’t horizons ranges from 5 to 10 inches. The IIC 
horizon is loam, clay loam, or silty clay loam. It is mildly 
alkaline or moderately alkaline and is slightly effervescent. 

Ubly soils are in a toposequence with Belding and Brecken- 
ridge soils. They are similar to Menominee soils. Ubly soils 
lack the mottles that are in the solum of Belding and Breck- 
enridge soils. Ubly soils dominantly are finer textured in the 
upper part of the profile than Menominee soils. 

Ubly sandy loam, 2 to 6 percent slopes (UbB).—This 
soil is on foot slopes and low ridges on uplands. It has the 
profile described as representative for the series. 

Included with this soil in mapping were areas of some- 
what poorly drained or poorly drained soils in swales and 
small areas of Emmet sandy loam and Leelanau loamy 
sand in slightly higher positions. Also included were a 
few small areas of yellowish-brown, eroded soils. 

Most areas of this soil are in cultivation. Other areas 
are in pasture or are idle. A few acres are wooded. Sur- 
face runoff is slow to medium. The main concern of man- 
agement is controlling water erosion. (Capability unit 
Ile-3 (3/2) ; woodland suitability group Ay 

Ubly sandy loam, 6 to 12 percent slopes (UbC).—This 
soil is on foot slopes and low ridges on uplands. 

Included with this soil in mapping were small areas of 
Emmet sandy loam and Leelanau loamy sand in slightl 
higher positions. Also included were small areas of yel- 
lowish-brown, eroded soils. 

Most areas of this soil are in cultivation, in pasture, or 
are idle. A few small areas are wooded. Surface runoff is 
medium. The main concern of management is controlling 
water erosion. (Capability unit IITe-6 (3/2a) ; woodland 
suitability group A) 


Wallace Series 


The Wallace series consists of well drained or moder- 
ately well drained, nearly level to sloping soils on beach 


ridges and outwash plains. These soils formed in sand. 


In a representative profile, the surface layer is very 
dark gray sand 7 inches thick. The subsurface layer is 
light brownish-gray sand 4 inches thick. The subsoil con- 
sists of two parts. The upper part is very dark brown or 
yellowish-red, strongly cemented sand 19 inches thick. 
The lower part is yellowish-brown, loose sand 18 inches 
thick. The underlying material, at a depth of 48 inches, is 
light yellowish-brown sand. 

Permeability is moderately slow in the cemented layers 
and rapid in the underlying sand. The available moisture 
capacity is low. Organic-matter content and natural fer- 
tility are low. Surface runoff is slow. 

The Wallace soils are very poorly suited to farming. 
They are very poorly suited to hardwoods but are moder- 
ately suited to pines. The Wallace soils have severe limi- 
tations for many nonfarm uses. These soils are mainly 
sparsely wooded or are idle. 

Representative profile of Wallace sand, 0 to 12 percent, 
slopes, in a nonwooded area, SEYZSW, sec. 25, T. 82 N., 
R.7W.: 

A1—O to 7 inches, very dark gray (10YR 3/1) sand; single 
grain; loose; strongly acid; abrupt, smooth boundary. 
A2—7 to 11 inches, light brownish-gray (10 YR 6/2) sand; 


single grain; loose; strongly acid; abrupt, smooth 
boundary. 
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B21hirm—11 to 16 inches, very dark brown (10YR 2/2) sand; 
massive; strongly cemented ortstein; very strongly 
acid ; gradual, wavy boundary. 

B22irm—16 to 30 inches, yellowish-red (5YR 4/8) sand; mas- 
sive; strongly cemented ortstein; strongly acid; grad- 
ual, irregular boundary. 

B3-—30 to 48 inches, yellowish-brown (10YR 5/6) sand; single 

: grain; loose; medium acid; gradual, wavy boundary. 

C—48 to 60 inches, light yellowish-brown (10YR 6/4) sand; 

single grain ; loose; slightly acid. 


The Bhirm and Birm horizons range from weakly cemented 
to strongly cemented. They have a clear or gradual, wavy 
boundary or a clear or gradual, irregular boundary. 

Wallace soils in most areas are near the Au Gres, Croswell, 
Kalkaska, Roscommen, Rubicon, and Saugatuck soils. Wallace 
soils differ from all these soils, except Saugatuck soils, in 
having a continuous ortstein in the B horizon. They differ 
from Au Gres, Croswell, Roscommon, and Saugatuck soils in 
lacking mottles in the profile. 

_ Wallace sand, 0 to 12 percent slopes (WaC).—This soil 
is on sandy plains and narrow beach ridges. It has a 
cemented hardpan layer in the subsoil that prevents root 
penetration. 

Included with this soil in mapping were a few, small, 
eroded areas of soils that have an exposed, very dark 
brown, cemented subsoil, and a few small areas of Kal- 
kaska sand that lacks the thick, cemented subsoil layer. 

Most areas of this soil are in pasture or sparse woods, 
but a few areas are idle. The main concerns of manage- 
ment are conserving moisture and controlling soil blow- 
ing. The main limitation is the shallow root zone. (Capa- 
bility unit VIIs—1 (5a—h); woodland suitability group 
H) 


Warners Series 


The Warners series consists of very poorly drained, 
nearly level to gently sloping soils in depressional areas 
on lake plains and bottom lands. They formed in less 
than 12 inches of loam over marl. 

The surface layer is black loam 8 inches thick. The 
next layer is white marl 12 inches thick. Below this layer, 
at a depth of 20 inches, is black mucky peat. 

Permeability is moderately slow. The available water 
capacity is variable. Organic-matter content is high, and 
natural fertility is low. Surface runoff is slow to ponded. 

Warners soils are very poorly suited to farming and to 
woodland. They have severe limitations for most nonfarm 
uses. These soils are mainly wooded or are in native 
pasture. 

Representative profile of Warners loam in a nonwooded 
area, SEIANW14 sec. 35, T. 32 N., R. 7.W.: 


A1—0 to 8 inches, black (10YR 2/1) loam; moderate, fine, 
granular structure; friable; moderately alkaline; 
strongly effervescent ; clear, smooth boundary. 

IICI—8 to 20 inches, white (10YR 8/1) marl; massive; fria- 
ble; moderately alkaline; violently effervescent ; clear, 
wavy boundary. 

ITI02—20 to 42 inches, black (10WR 2/1) mucky peat; mas- 
sive; friable; moderately alkaline; slightly effer- 
vescent. 


The marl is generally at a depth of less than 12 inches. It 
ranges from 6 inches to 72 inches or more in thickness. The 
Al horizon is very dark grayish brown, very dark gray, 
very dark brown, or black. In many profiles the marl is under- 
lain by muck, mucky peat, peat, clay loam, or silty clay loam 
at a depth of less than 42 inches. The clay loam and silty 
clay loam commonly are light olive brown. 

The annual temperature of these soils is a few degrees 
cooler and the mineral material is thinner than the defined 


range for the series. Also, the organic material in the lower 
part of the profile is not in the defined range for the series. 
ek differences alter the usefulness and behavior of these 
solls, 

Warners soils are similar to Carbondale, Cathro, Edwards, 
Greenwood, Kerston, Linwood, Lupton, Markey, and Tawas 
soils. They differ from all these soils, except Edwards soils, 
in having marl within a depth of 42 inches. Warners soils 
differ from Edwards soils in having marl at a depth of less 
than 12 inches, rather than at a depth of 12 to 42 inches, 

_ Warners loam (0 to 4 percent slopes) (Wr).—This soil 
is in depressional areas on plains and bottom lands. Some 
delineations of this unit are shown by a special symbol on 
the soil map. The majority of these delineations lack 
marl. 

Included with this soil in mapping were many small 
areas of soils in which the marl is at or near the surface. 
Also included were small areas of soils that have a silt 
loam surface layer and small areas of deeper Edwards 
muck. A few areas of this soil have loamy or clayey 
deposits under the mucky peat. 

Most areas of this soil are in pasture or woods. A few 
small areas are in cultivation. The main concern of man- 
agement is improving drainage. The main limitations are 
a shallow root zone, caused by the shallow depth to mar], 
and a hazard of frost. (Capability unit VIwe-2 (M/ 
mc) ; woodland suitability group not assigned) 


Wet Alluvial Land 


Wet alluvial Jand (Wt) is on narrow bottom lands. It 
consists of soil material that ranges in texture from coarse 
sand to fine clay and includes some organic material. The 
dominant texture, however, is sandy loam to loam. There 
are a few, small, well-drained areas and many poorly 
drained areas. 

Most areas of this land type are in pasture and woods. 
A few areas are idle. The main concerns of management 
are improving drainage and reducing the hazard of flood- 
ing. The main limitation is a hazard of frost in many 
areas. (Capability unit VIwc-2 (L-2c); woodland suita- 
bility group not assigned) 


Use and Management of the Soils 


In this section the capability classification used by the 
Soil Conservation Service is explained. Then the capabil- 
ity units are discussed in detail, and suggestions about use 
and management of the soils are given. Next, predicted 
yields of ‘the principal crops are listed. Finally, informa- 
tion about the use of the soils for woodland, wildlife, and 
engineering purposes is given. 


Capability Grouping ° 


Capabilitv grouping shows, in a general way, the suita- 
bility of soils for most kinds of field crops. The groups 
are made according to the limitations of the soils when 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment. The group- 
ing does not take into account major and generally ex- 
pensive landforming that would change slope, depth, or 


2RronarD H. DRULLINGER, agronomist, Soil Conservation Serv- 
ice, assisted in the preparation of this subsection. 


CHARLEVOIX COUNTY, MICHIGAN 


other characteristics of the soils; does not take into con- 
sideration possible but unlikely major reclamation pro- 
jects; and does not apply to. rice, cranberries, horticul- 
tural crops, or other crops requiring special management. 
_ Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a substi- 
tute for interpretations designed to show suitability and 
limitations of groups of soils for range, for forest trees, or 
engineering. 

In the capability system, all kinds of soils are grouped 
at three levels, the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

Caranitity Cuasses, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. (None in Charlevoix County. 

Class IT soils have moderate limitations that reduce 
the choice of plants or that require moderate con- 
servation practices. 

Class TIT soils have severe limitations that reduce the 
choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, or 
wildlife. 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, woodland, or 
wildlife. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that res- 
trict their use largely to pasture or range, wood- 
land, or wildlife. 

Class VIIT soils and landforms have limitations that 
preclude their use for commercial plants and res- 
trict their use to recreation, wildlife, or water 
supply, or to esthetic purposes. 


Carazsitiry Supciasses are soil groups within one 
class; they are designated by adding a small letter, e, w, s, 
or c, to the class numeral, for example, IIe. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and ¢ shows that the chief limitation is climate that is too 
cold or too dry. 

In class I there, are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by w, s, and o, 
because the soils in class V are subject to little or no 
erosion, though they have other limitations that restrict 


their use largely to pasture, range, woodland, wildlife, or 
recreation. 
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Cavasitity Unrrts are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state- 
ments about management of soils. Capability units are 
generally designated by adding an Arabic numeral to the 
subclass symbol, for example, IIe~3 or I1Ie-4, Thus, in 
one symbol, the Roman numeral designates the capability 
class, or degree of limitation; the small letter indicates 
the subclass, or kind of limitation, as defined in the fore- 
going paragraph; and the Arabic numeral specifically 
identifies the capability unit within each subclass. ‘ 

The capability classification of the soils in Charlevoix 
County is given in the “Guide to Mapping Units” at the 
back of this survey. For a complete explanation of the 
capability classification, see Agriculture Handbook No. 
210, Land Capability Classification (7). 


Management by capability units 


In the following pages, the capability units in Charle- 
voix County are described and suggestions for the use 
and management of the soils in each unit are given. The 
Arabic numerals used in this survey are not consecutive, 
because not all the capability units used in Michigan are 
represented in Charlevoix County. 

In this soil survey, symbols made up of Arabic numer- 
als and small or capital letters follow the symbol of each 
capability unit. These symbols in parentheses identify the 
management group or groups, all or part of which are 
represented by the soils in the capability unit. The man- 
agement groups are part of a statewide system used in 
Michigan for making recommendations about applica- 
tions of lime and fertilizer, about drainage, and about 
other practices. For an explanation of this classification, 
refer to “Fertilizer Recommendations for Michigan Vege- 
tables and Field Crops” (3). ; . 

The names of soil series represented are mentioned in 
the description of each capability unit, but this does not 
mean that all the soils of a given series appear in that 
unit. To find the names of all the soils and the capability 
unit in which each one has been grouped, refer to the 
“Guide to Mapping Units” at the back of this survey. 

Certain practices basic to good soil management should 
be mentioned before discussing the individual capability 
units. Management practices needed to improve yields 
include drainage, control of erosion, rotation of crops, use 
of suitable crop varieties, and the use of adequate lime 
and fertilizer. Lime and fertilizer should be applied 
according to soil tests and the needs of the crops. 

Many of the soils in Charlevoix County need artificial 
drainage. Drainage of cropland improves the air-water 
relationship in the root zone. Tile drains or surface drain- 
ageways, or both, can be used to remove excess water, but 
they should be designed to function properly. Suitable 
outlets are difficult to obtain. Good soil structure and an 
ample supply of organic matter also benefit soil drainage. 
Low-lying areas are subject to a shortened growing sea- 
son because of frost late in spring and early in fall. . 

The loss of surface soil through erosion reduces soil 
productivity. Erosion generally can be controlled by re- 
ducing the rate and volume of runoff and by increasing 
the rate of water absorption by the soil. Growing meadow 
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crops, cover crops, green-manure crops, and the proper 

use of crop residue help to reduce surface runoff. Use of 

contour cultivation, stripcropping, grassed waterways, 

windbreaks, minimum tillage, diversions and terraces, 

and other measures is effective in controlling erosion (fig. 
). 

Practices to maintain and improve organic-matter con- 
tent and soil tilth include the growing of cover crops and 
green-manure crops, the use of stubble mulching and min- 
imum tillage, and the application of barnyard manure. 
Grazing loamy and clayey soils when wet should be 
avoided because it results in compaction of the soils and 
poor tilth. These practices are needed most if the rotation 
is intensive or if cultivation is continuous. : 

Orchard crops are important in the county. Care should 
be taken in choosing sites that have proper air drainage. 
Many of the orchards are grown in sod. When the or- 
chards are fertilized, adequate fertilizer should be applied 
for both the sod and the fruit trees. Also, the competition 
for moisture, particularly in the sandy soils, should be 
considered. Land shaping is a practice that has been used 
to some extent in the county. Practices to improve organ- 
ic-matter content, soil tilth, and soil fertility are needed 


on these sites. Control of erosion on these sites is critical. 
Additional help in managing the soils can be obtained 

by consulting the local representative of the Soil Conser- 

vation Service or the Cooperative Extension Service. 


CAPABILITY UNIT Ie-1 (1.5a, 3a) 


This unit consists of well drained and moderately well 
drained, dominantly nearly level to gently sloping soils 
of the Barker, Emmet, and Nester series. These soils gen- 
erally have a surface layer of loam and a subsoil of silt 
loam, loam, or silty clay loam. 

In the Barker and Nester soils, permeability is moder- 
ately slow, available water capacity is high, and fertility 
is high. In the Emmet soils, permeability is moderate, 
available water capacity is moderate, and fertility is me- 
dium. In all the soils, organic-matter content is moderate 
and runoff is medium. 

The main limitation of these soils for farming is their 
susceptibility to water erosion. A concern of management 
in some areas is keepirig good tilth. These soils are well 
suited to row crops, small grain, hay, and pasture plants. 
They warm up more slowly in spring than the more 
sandy soils, and they generally contain a few, small, wet 


Figure 7.—Stripcropping, grassed waterways, and mindbreale ae sont rolling erosion on Emmet-Onaway soils. Lake Michigan is in 
ackground. 
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depressions that delay planting and harvesting during 
wet periods. Fall plowing permits earlier planting ‘in the 
following spring. If these soils are tilled when wet, they 
compact and runoff increases. 


CAPABILITY UNIT Ife-3 (2.5a, 3a, 3/2a, 4a) 


This unit consists mainly of well drained or moderately 
well drained, dominantly nearly level to gently sloping 
soils of the Emmet, Leelanau, Onaway, and Ubly series. 
These soils generally have a surface layer of sandy loam 
and a subsoil of loamy sand to clay loam. 

In the Emmet, Onaway, and Ubly soils, permeability 
generally is moderate; in the Ubly soils, however, perme- 
ability is moderately slow in the loam underlying mate- 
rial. Available water capacity of these soils is moderate to 
high, and fertility is medium to high. In the Leelanau 
soils permeability is moderately rapid, available water 
capacity is low, and fertility is low. In all the soils of this 
unit, organic-matter content is moderate or moderately 
low and runoff is slow, 

The main limitation of these soils for farming is sus- 
ceptibility to water erosion. They are well suited to row 
crops, small grain, hay, and pasture plants. In frost-free 
areas, these soils are well suited to orchards. They are 
easy to till over a wide range of moisture conditions. 
They warm up early in spring and dry out quickly after 
rain. 

CAPABILITY UNIT Iw-4 (1.5b, 2.5b, 2.5c, 3b; 3c) 

This unit consists of somewhat poorly drained or 
poorly drained, nearly level to gently sloping soils of the 
Angelica, Brimley, Bruce, Charlevoix, Ensley, Kawkaw- 
lin, and Mackinac series. These soils have a surface layer 
ae loam or sandy loam and a subsoil of sandy loam to clay 

oam. 

Permeability is moderate to moderately slow. Available 
water capacity is moderate to high. Organic-matter con- 
tent is moderate to high, and fertility is medium to high. 
Runoff is slow to very slow. 

The main limitation of these soils for farming is wet- 
ness. Once drained, these soils are well suited to row 
crops, small grain, hay, and pasture plants. If not 
drained, these soils are excessively wet during spring and 
after rain because of a fluctuating high water table and 
moderately slow permeability in some of the soils. In a 
few areas, the undulating relief makes the installation of 
a complete drainage system difficult. In these areas, ran- 
dom tile drains and surface drains provide drainage if 
adequate outlets are available. Installing tile drains in the 
Brimley and Bruce soils is more difficult than in the other 
soils because of unstable underlying material. If the Kaw- 
kawlin soils are tilled when wet, they compact and lose 
their good tilth. 


CAPABILITY UNIT IIw-8 (3/2b, 3/2c) 


This unit consists of somewhat poorly drained or very 
poorly drained, nearly level to gently sloping soils of the 
Belding and Breckenridge series. These soils have a sur- 
face layer of sandy loam and a subsoil of loamy sand to 
silty clay loam. 

Permeability is generally moderately rapid in the sub- 
soil and moderately slow in the underlying material. 
Available water capacity is moderate to high. Organic- 
matter content is moderate to high, and fertility 1s me- 
dium. Runoff is slow to ponded. 


The main limitation of these soils for farming is wet- 
ness. Frost damages crops in low-lying areas during some 
years. If drained, these soils are well suited to corn, small 
grain, hay, and pasture plants. Once drained, they dry 
out rapidly after rain and are easily worked. Tilth is not 
a serious concern of management. If not drained, these 
soils are excessively wet during spring and after rain 
because of a fluctuating high water table and moderately 
slow permeability in the underlying material. In a few 


‘areas, the undulating relief makes the installation of a 


complete drainage system difficult. In these areas, random 
tile drains and surface drains provide drainage if ade- 
quate outlets are available. 


CAPABILITY UNIT Hle-4 (1.5a) 

This unit consists of well drained or moderately well 
drained, sloping soils of the Barker and Nester series. 
They have a surface layer of loam and a subsoil of silt 
loam, loam, or silty clay loam. 

Permeability is moderately slow. Available water 
capacity is high. Organic-matter content is moderate, and 
fertility is high. Runoff is medium to rapid. : 

The main limitation of these soils for farming is sus- 
ceptibility to water erosion. A. concern of management is 
keeping good soil tilth in some areas, particularly on the 
small, eroded spots. These soils are moderately suited to 
row crops and small grain and well suited to hay and 
pasture plants. They warm up more slowly in spring than 
more sandy soils, and they generally contain a few, small, 
wet depressions that delay planting and harvesting dur- 
ing wet periods. Fall plowing permits earlier planting in 
the following spring. If tilled when wet, these soils 
compact and runoff increases. 


CAPABILITY UNIT Ile-6 (2.5a, 8a, 3/2a, 4a) 


This unit consists of well drained or moderately well 
drained, sloping soils of the Emmet, Leelanau, Onaway, 
and Ubly series. These soils generally have a surface layer’ 
of sandy loam and a subsoil of loamy sand to clay loam. 

In the Emmet, Onaway, and Ubly soils, permeability is 
generally moderate; in the Ubly soils, however, perme- 
ability is moderately slow in the loam underlying mate- 
rial. Available water capacity of these soils is moderate to 
high, and fertility is medium to high. In the Leelanau 
soils, permeability is moderately rapid, available water 
capacity is low, and fertility is low. In all the soils of this 
unit, organic-matter content is moderate or moderately 
low and runoff is medium. 

The main limitation of these soils for farming is sus- 
ceptibility to water erosion. They are moderately suited to 
row crops and small grain and well suited to hay and 
pasture plants. In frost-free areas, these soils are well 
suited to orchards. They are easy to till over a wide range 
of moisture conditions. They warm up early in spring 
and dry out quickly after rain. 


CAPABILITY UNIT Ile-9 (4a, 4/2a, 5.3) 

This unit consists of well drained or moderately well 
drained, sloping soils of the Blue Lake, Leelanau, Mance- 
lona, Menominee, and Rubicon series. These soils gener- 
ally have a surface layer of loamy sand and a subsoil of 
loamy sand or sandy loam. The subsoil of the Rubicon 
soils is sand. 
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Permeability generally is moderately rapid or rapid; in 
the Menominee soils, however, permeability is moderately 
slow in the loam underlying material. Available water 
capacity is low. Organic-matter content is low or moder- 
ately low, and fertility is low. Runoff is medium. 

The main limitations of these soils for farming are 
susceptibility to water erosion, low soil moisture, and low 
fertility. Soil blowing is a concern of management in 
large, cultivated areas. These soils generally are moder- 
ately suited to row crops, small grain, hay, and pasture 
plants, but the sandy Rubicon soils are poorly to very 
poorly suited to crops. In frost-free areas, the soils of this 
unit are moderately suited to orchards. Low soil moisture 
prevents shallow-rooted crops from attaining their opti- 
mum growth. Small grains normally mature before these 
soils become too dry. These soils warm up early in spring 
and are ready for planting sooner than more loamy and 
clayey soils. 

CAPABILITY UNIT Illw-t (1b, 1c, 1.5) 

This unit consists of somewhat poorly drained or 
poorly drained, nearly level to gently sloping soils of the 
Bergland, Rudyard, and Sims series. These soils have a 
surface layer of silt loam or silty clay loam and a subsoil 
of silty clay loam or silty clay. 

Permeability is slow or very slow. Available water 
capacity is moderate to high. Organic-matter content and 
fertility are high. Runoff is slow to very slow. 

The main limitations of these soils for farming are 
wetness and restricted permeability. Frost damage to 
crops in the lowest areas also limits crop growth. If 
drained and in frost-free areas, these soils are moderately 
suited to row crops, small grain, hay, and pasture plants. 
Undrained areas are very poorly suited to row crops and 
small grain but are moderately suited to hay and pasture 
plants. Because of the slow to very slow permeability, 
surface drains and bedding systems are more effective 
than tile drains in removing excess water. If these soils 
are tilled during wet periods, the structure is destroyed 
and this results in poor tilth. Fall plowing allows earlier 
tillage the following spring. 


CAPABILITY UNIT IlIw-5 (4b) 


This unit consists of somewhat poorly drained, nearly 
level to gently sloping soils of the Gladwin and Otisco 
series. These soils have a surface layer of loamy sand and 
a subsoil of loamy sand to loam. 

Permeability is moderately rapid. Available water 
capacity is low. Organic-matter content is moderately low 
to low, and fertility is low. Runoff is slow. 

The main limitations of these soils for farming are 
wetness, low fertility, and low soil moisture during the 
latter part of the growing season, especially after drain- 
age. These soils are moderately suited to row crops, small 


grain, hay, and pasture plants. Installation of drainage. 


allows earlier tillage of the soils in spring and after rains 
and permits crops to reach maturity. Drainage in some 
areas is impractical because of a lack of outlets or because 
of uneven relief. Loss of nutrients through leaching is 
high. Small grain normally matures before these soils 
become too dry. Hay and pasture plants grow well early 
in the growing season, but their growth is reduced by 
lack of soil moisture late in summer. 


CAPABILITY UNIT Illw-6 (4c) 


This unit consists of poorly drained, nearly level to 
gently sloping soils of the Edmore and Epoufette series. 
These soils have a surface layer of sandy loam and a 
subsoil of loamy sand to sandy loam. 

Permeability is generally moderately rapid. Available 
water capacity is low. Organic-matter content is high, but 
fertility is low. Runoff is very slow to ponded. 

The main limitations of these soils for farming are 
wetness and low fertility. Frost is a hazard in some low 
areas. These soils are saturated during spring because of a 
high water table. Undrained areas are moderately suited 
to water-tolerant hay and pasture plants. If drained, 
these soils are moderately suited to row crops and small 
grain; however, they are droughty late in summer. 


CAPABILITY UNIT Illw-9 (3/1le, 4/2b, 4/2c) 


This unit consists of somewhat poorly drained to very 
poorly drained, nearly level to gently sloping soils of the 
Brevort, Iosco, and Munuscong series. The Brevort and 
Tosco soils have a surface layer of loamy sand and a 
subsoil of sand or loamy sand underlain by loam at a 
depth of 18 to 42 inches. The Munuscong soil has a sur- 
face layer of fine sandy loam and a subsoil of loam under- 
lain by silty clay at a depth of 18 to-42 inches. 

In the Brevort and Iosco soils, permeability is rapid in 
the subsoil but is moderately slow in the underlying 
loam; available water capacity is low in the subsoil and 
high in the underlying loam; fertility is low; and runoff 
is slow to ponded. Organic-matter content is moderately 
low in the Iosco soils and high in the Brevort soils. In the 
Munuscong soil, permeability is moderately rapid in the 
subsoil and slow in the underlying silty clay; available 
water capacity is moderate, organic-matter content is 
high, and fertility is medium. 

The main limitation of these soils for farming is wet- 
ness. Frost is a hazard in some low areas. Undrained 
areas of these soils generally are moderately suited to hay 
and pasture plants, and drained areas generally are mod- 
erately suited to row crops and small grain. These soils 
are saturated during spring because of a high water table. 
Tile drains are difficult to install in many areas because 
of the variable depth to the loam or silty clay underlying 
material and the lack of outlets. The low fertility of the 
Tosco and Brevort soils limits them for crop production. 
If these soils are drained, they are droughty late in sum- 
mer. The Munuscong soil is more productive than the 
other soils in this unit. The underlying, slowly permeable 
silty clay of this soil limits the effectiveness of tile drains. 


CAPABILITY UNIT IIIs—-4 (32, 4a, 4/2a, 5a, 5.30) 


This unit consists of well drained or moderately well 
drained, nearly level to gently sloping soils of the Blue 
Lake, Kast Lake, Emmet, Kalkaska, Leelanau, Mance- 
lona, Menominee, and Rubicon series. These soils gener- 
ally have a surface layer of loamy sand or sand and a 
subsoil of sand to sandy loam, but the Emmet soil has a 
surface layer of sandy loam and a subsoil of sandy loam 
and loam. 

Permeability generally is moderately rapid or rapid; in 
the Menominee soils, however, permeability is moderately 
slow in the loam underlying material. In the Emmet soils, 
permeability is moderate, available water capacity is mod- 
erate, and organic-matter content and fertility are me- 


CHARLEVOIX COUNTY, MICHIGAN 53 


dium. In all but the Emmet soils, available water capacity 
is low, organic-matter content is low or moderately low, 
and fertility is low. Runoff is slow on all the soils in this 
unit. 

The main limitations of these soils for farming are low 
soil moisture, low fertility, and susceptibility to soil blow- 
ing. Most of these soils are moderately suited to row 
crops, small grain, hay, and pasture plants. The sandy 
Kalkaska and Rubicon soils, however, are poorly or, very 
poorly suited to crops. In frost-free areas, the soils in this 
unit are moderately suited to orchards. Low soil moisture 
prevents shallow-rooted crops from attaining their opti- 
mum growth. Small grain normally matures before these 
soils become too dry. These soils warm up early in spring 
and are ready for planting sooner than more loamy and 
clayey soils. 

CAPABILITY UNIT IVe- (1.52, 1.58/Ra, 3a) 

This unit consists mainly of well drained or moderately 
well drained, strongly sloping to steep soils of the Bar- 
ker, Emmet, and Nester series, and of the Barker series, 
shallow variant. These soils have a surface layer of loam 
and a subsoil of silt loam, loam, or silty clay loam. The 
moderately well drained or somewhat poorly drained 
Barker soil, shallow variant, is underlain by shale bed- 
rock at a depth of less than 40 inches. 

In the Barker and Nester soils, permeability is moder- 
ately slow, available water capacity is high, organic-mat- 
ter content is moderate, and fertility is high. In the 
Emmet soils, permeability and available water capacity 
are moderate and fertility is medium. In the Barker soil, 
shallow variant, permeability is slow and available water 
capacity is moderate. Runoff is rapid on all of the soils in 
this unit. 

The main limitation of these soils for farming is sus- 
ceptibility to water erosion. Keeping good tilth is a 
concern of management in some areas, particularly on the 
eroded spots. Wetness is a limitation of the Barker soil, 
shallow variant, in some areas. The soils in this unit are 
poorly suited to row crops and small grain and are mod- 
erately suited to hay and pasture plants. Because of the 
underlying shale bedrock, intensive erosion control prac- 
tices are needed in areas of the Barker soil, shallow var- 
iant. The slopes in many areas of these soils are too 
complex and short for stripcropping. In these areas, use 
of a cropping system that includes mostly close-growing 
crops reduces runoff and erosion. 


CAPABILITY UNIT [Ve~4 (2.5a, 3a, 4a) 

This unit consists mainly of well-drained, strongly 
sloping soils of the Emmet, Johnswood, Leelanau, and 
Onaway series. The Johnswood soils have a cobbly loam 
surface layer, and the Leelanau soil has a loamy surface 
layer. The Emmet and Onaway soils have a surface layer 
of sandy loam and a subsoil of sandy loam to clay loam. 

In most of these soils, permeability is moderate, availa- 
ble water capacity is moderate to high, organic-matter 
content is moderate to high, and fertility is medium to 
high. In the Leelanau soils, however, permeability is mod- 
erately rapid, available water capacity is low, organic- 
matter content is moderate, and fertility is low. Runoff is 
medium to rapid on all of the soils in this unit. 

The main limitation of these soils for farming is sus- 
ceptibility to water erosion. These soils are poorly suited 


to row crops but are moderately suited to small grain, 
hay, and pasture plants. The cobbly loam surface layer of 
the Johnswood soil severely limits its use for cultivated 
crops. In many areas of the soils in this unit, the slopes 
are too complex and short for stripcropping. In these 
areas a cropping system that includes mostly close-grow- 
ing crops reduces runoff and erosion. 


CAPABILITY UNIT I'Ve-9 (3a, 4a, 5a, 5.8a) 


This unit consists of well drained. or moderately well 
drained, dominantly strongly sloping soils of the Blue 
Lake, East Lake, Emmet, Kalkaska, Leelanau, Mance- 
lona, and Rubicon series. These soils generally have a 
surface layer of loamy sand or sand and a subsoil of sand 
to sandy loam, but the Emmet soils have a surface layer 
of sandy loam and a subsoil of sandy loam and loam. 

In most of these soils, permeability is moderately rapid 
or rapid, available water capacity is low, organic-matter 
content is moderately low or low, and fertility is low. In 
the Emmet soils, however, permeability is moderate, 
available water capacity is moderate, organic-matter con- 
tent is moderate, and fertility is medium. Runoff is me- 
dium on all of the soils in this unit. 

The main limitations of these soils for farming are 
susceptibility to water erosion, low soil moisture, and low 


‘fertility. They are poorly suited to row crops but are 


moderately suited to small grain, hay, and pasture plants. 
The sandy Kalkaska and Rubicon soils are poorly to very 
poorly suited to crops. Small grain normally matures be- 
fore these soils become too dry. These soils warm up early 
in spring and are ready for planting sooner than the 
more loamy and clayey soils. 


CAPABILITY UNIT I'Vw-2 (5b, 5b-h, 5 /2b) 

This unit consists of somewhat poorly drained, nearly 
level to gently sloping soils of the Au Gres and Sauga- 
tuck series. One of the’Au Gres soils has a surface layer 
and subsoil of sand, and the other has loam underlying 
material at depths between 42 and 66 inches. The Sauga- 
tuck soil has a cemented subsoil. 

Permeability generally is rapid, but it is slow in the 
cemented subsoil of the Saugatuck soil and moderately 
slow in the loamy substratum of one of the Au Gres soils. 
In all of the soils in this unit, available water capacity is 
low, organic-matter content is moderately low, fertility is 
low, and runoff is slow. 

The main limitations of these soils for farming are 
wetness, low fertility, low soil moisture during the sum- 
mer months where these soils are drained, and susceptibil- 
ity to soil blowing. The cemented subsoil layer of the 
Saugatuck soil restricts root growth. The soils in this unit 
are poorly suited to row crops and small grain and are 
moderately suited to hay and pasture plants. They are 
excessively wet during spring but become somewhat 
droughty during summer. Drainage is difficult to install, 
because the sandy material caves into the trenches and 
open ditches. Ditchbanks are difficult to maintain and 
vegetate. Once installed, tile drains tend to fill with 
sandy material. Organic-matter content and fertility are 
difficult to maintain in these sandy soils. If these soils are 
used for crops, erosion control measures are necessary to 
reduce soil blowing. 
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CAPABILITY UNIT IVs-4 (4a, 5a, 5/2a) 


This unit consists of well drained or moderately well 
drained, nearly level to gently sloping soils of the Cros- 
well, East Lake, Kalkaska, Leelanau, and Rubicon se- 
ries. These soils have a surface layer of loamy sand or 
sand and a subsoil of dominantly loamy sand or sand. 
Rubicon sand, loamy substratum, 1s underlain by loam or 
clay loam between depths of 42 and 60 inches. 

Permeability is dominantly rapid.. Available water 
capacity is low. Organic-matter content is generally low 
to moderately low, and fertility is low. Runoff is very 
slow to slow. 

The main limitations of these soils for farming are low 
soil moisture, low fertility, and susceptibility to soil blow- 
ing. Most of these soils are poorly suited to row crops and 
small grain, but they are moderately suited to hay and 
pasture plants. The Leelanau soils, however, are moder- 
ately suited to row crops and small grain. Soil moisture is 
rarely adequate for good crop growth. Crops on these 
soils reflect the effects of drought sooner than crops on 
most other soils in the county. During dry years, shal- 
low-rooted crops such as corn do not mature because of 
low soil moisture. These soils also have a low capacity to 
hold plant nutrients. Nutrients are readily’ leached from 
the soils by rainfall. These sandy soils blow readily when 
exposed by tillage, and erosion control practices are essen- 
tial to prevent damage to crops and soils. 


CAPABILITY UNIT Vw-1 (2.5b, 3b, Ghe) 


This unit consists of somewhat poorly drained or 
poorly drained, nearly level to gently sloping soils of the 
Charlevoix, Detour, Hessel, and Mackinac series. These 
soils have a surface layer of cobbly loam and a subsoil of 
sandy loam, loam, cobbly loam, and cobbly sandy clay 
loam. 

Permeability is moderate or moderately slow. Available 
water capacity is high. Organic-matter content is moder- 
ate to high, and fertility is medium to high. Runoff is 
slow. 

The main limitations of these soils for farming are 
wetness and a cobbly surface layer. They are poorly 
suited to row crops and small grain but are moderately 
well suited to hay and pasture plants. Most areas of these 
soils are too wet and too cobbly to be cultivated. These 
soils are also too cobbly to install tile drains for removal 
of excess water. Where farmed, these soils are generally 
in permanent pasture. 


CAPABILITY UNIT Vle-1 (1.5a, 3a) 


This unit consists of well drained or moderately well 
drained, dominantly steep or very steep soils of the Nes- 
ter and Emmet series. These soils have a surface layer of 
loam and a subsoil of loam and silty clay loam. 

In the Nester soils, permeability is moderately slow, 
available water capacity is high, organic-matter content is 
moderate, fertility is high, and runoff is rapid. In the 
Emmet soils, permeability and available water capacity 
are moderate, fertility is medium, organic-matter content 
is moderate, and runoff is rapid. 

The main limitations of these soils for farming are 
susceptibility to water erosion and steepness of slopes. 
They are suited to hay and pasture plants. These soils 
erode easily if they are intensively cultivated (fig. 8). 


SURVEY 


Figure 8—Eroded pasture on Nester-Emmet association. These 
soils erode easily if they are intensively cultivated. 


Maintaining a vegetative cover helps to reduce runoff and 
to control erosion. 


CAPABILITY UNIT VIc-2 (2.5a, 3a, 4a, 5a, 5.3a) 


This unit consists of well drained or moderately well 
drained, steep or very steep soils of the Blue Lake, East 
Lake, Emmet, Leelanau, Mancelona, Onaway, and Rubi- 
con series. These soils generally have a surface layer of 
loamy sand or sandy loam and a subsoil of sand to loam, 
but the Onaway soils have a subsoil of sandy loam and 
clay loam. 

Permeability is moderate to rapid. Available water 
capacity generally is low to moderate, but in the Onaway 
soil it is high. Organic-matter content is low to moderate. 
Fertility generally is low to medium, but in the Onaway 
soil it is high. Runoff is generally rapid. 

The main limitations of these soils for farming are 
susceptibility to water erosion and steepness’ of slopes. 
These soils are better suited to hay and pasture plants 
than to cultivated crops. They erode easily if they are 
intensively cultivated. Maintaining a vegetative cover 
helps to control erosion. 


CAPABILITY UNIT Viwe-1 (Mc, M/me, M/8c, M/4c) 


This unit consists of very poorly drained, nearly level 
to gently sloping organic soils of the Carbondale, Cathro, 
Edwards, Linwood, Lupton, Markey, and Tawas series. 
These soils have a surface layer of muck. The Carbondale 
and Lupton soils are deep and have more than 42 inches 
of muck or mucky peat. The Cathro and Linwood soils 
are underlain by loam, the Edwards soil by marl, the 
Markey soil by loamy sand, and the Tawas soil by sand 
between depths of 12 and 42 inches. 

Permeability is moderately rapid in the organic layers 
and is variable in the underlying mineral and marl mate- 
rial. Available water capacity is moderate to very high. 
Fertility is low. Runoff is very slow to ponded. 

The main limitations of these soils for farming are 
wetness, susceptibility to frost, and soil blowing. They are 
very poorly suited to crops. Because of these limitations, 
most areas of these soils are not farmed. A few areas are 
in hay or native pasture. Because of their low-lying posi- 
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tion, these soils remain cold and dry out slowly even after 
drainage. In many areas drainage is impractical because 
of a lack of outlets. 


CAPABILITY UNIT VIwe-2 (5c, L-Me, L~2c, M/mc) 


This unit consists of poorly drained or very poorly 
drained, nearly level to gently sloping soils of the Ker- 
ston, Roscommon, and Warners series and of Wet alluvial 
land. The Kerston soil has a surface layer of muck over 
alternate layers of muck and sandy loam. The Roscom- 
mon soil has a surface layer of sand over layers of sand. 
The Warners soil is underlain by marl at a depth of less 
than 12 inches. Wet alluvial land has variable texture 
within short distances, but it is mostly sandy loam, silt 
loam, or loam. 

Permeability generally is moderately rapid to rapid, 
fertility is low, and runoff is slow to ponded. Available 
water capacity is high in the Kerston soil and. low in the 
Roscommon soil. Organic-matter content is high in the 
Roscommon and Kerston soils. In the Warners soil, per- 
meability is moderately slow, available water capacity is 
variable, and organic-matter content is high. 

The main limitations of these soils for farming are 
wetness, low fertility, and susceptibility to frost. The 
Kerston soil and Wet alluvial land are also subject to 
flooding. The shallow rooting depth to marl is an addi- 
tional limitation of the Warners soil. All of the soils of 
this unit are very poorly suited to crops, but a few areas 
of the Roscommon soil are moderately suited to hay and 
pasture plants. Because of these severe limitations, these 
‘soils are seldom planted to crops. In many areas outlets 
for drainage are lacking and ditches must be dug to 
provide outlets. The sandy material of the Roscommon 
soil fills tile drains, and ditchbanks are unstable and dif- 
ficult to vegetate. Organic-matter content and fertility 
are difficult to maintain in the Roscommon soil if it is 
cultivated. Crops on all of these soils are subject to frost 
because of their low-lying position. Frost prevents crops 
from maturing during most seasons. 


CAPABILITY UNIT Vis-1 (4a, 5a) 

This unit consists of well-drained, sloping to strongly 
sloping soils of the East Lake, Kalkaska, and Leelanau 
series. These soils have a surface layer of loamy sand or 
sand and a subsoil of dominantly loamy sand or sand. 

Permeability is dominantly rapid. Available water 
capacity is low. Organic-matter content is low to moder- 
ately low, and fertility is low. Runoff is generally slow. 

The main limitations of these soils for farming are low 
soil moisture and low fertility. Most areas of these soils 
are very poorly suited to cultivated crops and are poorly 
to moderately suited to hay and pasture plants. The Lee- 
lanau soils are better suited to hay and pasture plants 
than the other soils of this unit. Soil moisture and fertil- 
ity are rarely adequaté for good crop growth. Hay and 
pasture plants grow fairly well during the early part of 
the growing season, but-as soil moisture is depleted late in 
summer, plant growth is severely reduced. 


CAPABILITY UNIT VIs-2 (4a, 5a, Ga) 
This unit consists of well-drained, nearly level to very 
steep soils of the Alpena, Kiva, and East Lake series. 
These soils have a surface layer of gravelly sandy loam or 


gravelly loamy sand and a subsoil of gravelly sandy loam 
or gravelly loamy sand. 

Permeability is moderately rapid to rapid. Available 
water capacity is low. Organic-matter content is moder- 
ately low, and fertility is low. Runoff is slow. 

The main limitations of these soils for farming are low 
soil moisture, low fertility, and the steepness of slope in a 
few areas. They are very poorly suited to cultivated crops 
but are moderately. suited to hay and pasture plants. 
These plants grow well during the early part of the grow- 
ing season, but plant growth is seriously limited during 
the latter part of the season as soil moisture is depleted. 
Maintaining a cover of vegetation reduces the hazard of 
soil blowing in the larger areas of these soils. 


CAPABILITY UNIT VIle-2 (2.5a, 3a, 4a, 5.3a) 


This unit consists of well drained or moderately well 
drained, very steep soils of the Emmet, Leelanau, Mance- 
lona, Onaway, and Rubicon series. These soils: generally 
have a surface layer of loamy sand or sandy loam and a 
subsoil of sand to loam. The subsoil of Onaway soils is 
sandy loam and clay loam. 

In most of the soils in this unit, permeability is moder- 
ate to rapid, available water capacity is low to moderate, 
organic-matter content is low to moderate, and fertility 1s 
low to medium. The Onaway: soil, however, has high 
available water capacity and fertility. Runoff is generally 
rapid on all the soils in this unit. 

The main limitations of these soils for farming are 
susceptibility to water erosion and the Hash slopes. 
These soils are suited to pasture or woods. Maintaining a 
vegetative cover is essential to prevent erosion. 


CAPABILITY UNIT Vilwe-2 (Rbe) 


This unit consists of the poorly drained, nearly level to 
gently sloping Ruse soils.. These soils have a surface layer 
of mucky sand to loam and a subsoil of sandy loam. They 
are underlain by limestone bedrock at a depth of less 
than 20 inches. . 

Permeability above the bedrock is moderately rapid. 
Available water capacity is moderate. Organic-matter 
content is very high, and fertility is medium. Runoff is 
very slow. 

The main limitations of these soils for farming are 
wetness and their shallow depth over bedrock. Because of 
these severed limitations, these soils are very poorly suited 
to crops and are seldom farmed. A few small areas can be 
used for pasture. 


CAPABILITY UNIT VIls-1 (4a, 58, 5a-h, 5.3a, Ra) 
This unit consists mainly of well-drained, nearly level 
to very steep soils of the Deer Park, Eastport, Kalkaska, 
Leelanau, Rubicon, Summerville, and Wallace series and 
of Dune land and Stony land. All of these soils, except 
the Summerville and Wallace soils, have a surface layer 
of sand or fine sand and a subsoil of sand. The Summer- 
ville soil is less than 20 inches thick over limestone bed- 
rock. The Wallace soil has a cemented sand subsoil. 
Permeability generally is rapid. In the cemented sub- 
soil of the Wallace soil, however, permeability is moder- 
ately slow. In most of these soils, available water capac- 
ity, organic-matter content, and fertility are low, and 
runoff is generally slow. In the Summerville soil, perme- 
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ability, available water capacity, and organic-matter con- 
tent are moderate, fertility is medium, and runoff is me- 
dium. In the Leelanau soil, permeability is moderately 
rapid and organic-matter content is moderately low. 

The main limitations of these soils for farming are low 
soil moisture, low fertility, soil blowing, water erosion, 
and the steepness of slopes in many areas. The cemented 
subsoil of the Wallace soil and the shallow depth and 
stoniness of the Summerville soil severely restrict the 
rooting zone of plants. The soils of this unit are suited to 
pasture or woodland. Maintaining a vegetative cover is 
essential to prevent erosion. 


CAPABILITY UNIT VIllwe-1 (Mc-a) 


The only soil in this unit is the very poorly drained, 
nearly level to gently sloping Greenwood peat. The sur- 
face layer is peat, and the underlying layers are mucky 
peat. 

Permeability is moderately rapid. Available water 
capacity is very high. Fertility is low. Runoff is very 
slow. Soil reaction is very strongly acid. 

The main limitations of this soil for farming are wet- 
ness, acidity, low fertility, and susceptibility to frost. Be- 
cause of these severe limitations, this soil 1s not suitable 
for farming. This soil is well suited as a habitat for 
wetland wildlife. Marsh vegetation is common. 


CAPABILITY UNIT VIIIs-1 

This unit consists only of Lake beaches. This land type 
consists of gently sloping sandy beaches along lake 
shores. It is poorly drained near the edge of the water 
and well drained inland. 

This land type is not suited to farming. Soil blowing 
and wave action generally prevent vegetation from grow- 
ing. Groins, jetties, and other breakwater structures are 
needed to protect beach areas. Ice damage to structures 
can be severe. Dependable methods of controlling soil 
blowing have not been developed for these areas. 

This land type is well suited to recreation. It also pro- 
vides habitat for some species of wildlife. 


Predicted Yields 


The soils of Charlevoix County have a wide range in 
productivity. Some consistently produce higher yields of 
cultivated crops, while others are better suited to less in- 
tensive uses because of soil limitations or erosion hazards. 

The average acre yield of the principal crops for the 
soils of the county are given in table 2. These yields are 
obtained under two levels of management—prevailing 
management and improved management. 

In columns A is the range of recorded yields for crops 
grown under.prevailing management. Under prevailing 
Management, Jegume-grass crops are grown in the crop 
rotations. Generally, little consideration is given to the 
suitability of the rotation for the soil. Barnyard manuré 
that is produced is returned to the soil. Lime is applied, 
although in many places in insufficient amounts and not 
according to soil test recommendations. Some fertilizer is 
applied. Poorly-drained areas are worked when wet, and 
often only a partial crop is harvested because of excess 
water. Erosion control and proper soil management prac- 
tices are not used to the fullest advantage. 


In columns B is the range in yields for crops obtained 
under improved management. Under improved manage- 
ment, the crop rotation is adapted to the soil and the 
proper proportion of row crops to legume-grass crops is 
used, The rotation is supplemented by the necessary con- 
servation measures needed to control soil blowing and 
water erosion. Such measures may include contour tillage, 
stripcropping, minimum tillage, and return of crop resi- 
due. The quantity of lime applied is determined by soil 
tests. The quantity of fertilizer applied is also determined 
by soil tests and is based on the amounts and kinds of 
plant food needed by the crop. If needed, an adequate 
system of artificial drainage is installed. Improved varie- 
ties of plants and high-quality seeds are used. Weed, dis- 
ease, and insect control is practiced. Suitable methods and 
proper timing of tillage and harvesting are used. Cover 
crops, crop residue, and manure are returned to improve 
soil structure, supply organic matter, and control erosion. 

The crop yields listed are those that are expected over a 
period of several years under the two defined levels of 
management. The yields under improved management are 
not presumed to be the maximum obtainable. Potential 
yields per acre are somewhat higher, especially if there 1s 
a favorable combination of soil, plant, and weather condi- 
tions. Irrigation is not considered a ae of improved 
management, because this practice is limited mainly to 
the production of truck and fruit crops. 


Woodland * 


Charlevoix County originally was covered almost en- 
tirely by forest. Northern hardwoods and pines grew on 
the uplands, and swamp hardwoods and conifers grew on 
the lowlands and bottom lands. Cutting of pines began 
about 1860 and continued until about 1900, and then the 
hardwoods were cut. Most of the cuttings were made for 
lumber. 

About half of the Jand area of the county is now 
wooded. Farmers and other individuals own about three- 
fourths of the woodland. State and Federal holdings 
make up the balance. 

There are four general types of woodland in the 
county: (1) northern hardwoods, (2) aspen and white 
birch, (3) pines, and (4) conifer swamp. The conifer 
swamp type of woodland is the least extensive type in the 
county and occurs in small to large tracts throughout 
areas of other types of woodland. The type of woodland 
that develops depends largely on soil texture, drainage, 
use, and past management. 

Northern hardwoods.—This type of woodland consists 
chiefly of sugar maple. Varying quantities of beech, elm, 
and basswood are also present. Some red oak, white ash, 
and scattered yellow birch also occur. Northern hard- 
woods are dominant on the well-drained, moderately 
coarse textured to fine-textured soils. In some places they 
are on the well-drained, coarse-textured soils. The north- 
ern hardwoods are important commercially. For example, 
sugar maple, one of the most common hardwoods, is not 
only valuable for saw logs but also for making maple 
sugar. 


. 5 Jacques J. PINKARD, woodland conservationist, Soil Conserva- 
tion Service, assisted in the preparation of this subsection. 
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TaBLE 2.—Predicted average acre yields for crops under two levels of management 


[Yields in columns A are those expected for management common to the county; those in columns B are for improved management. Dashes 
indicate soil is not suited to the crop; that the crop ordinarily is not grown, or, in the case of soils mapped in associations, that yields 
are variable and depend on the extent of component soils in the particular area} 


Corn Corn Clover- Alfalfa 
(grain) (silage) Oats Wheat grass hay or alfalfa- 
Mapping unit brome hay 
A B A B A B A B A B A B 
Bu Bu Tons | Tons | Bu Bu Bu Bu Tons Tons Tons Tona 

Alpena gravelly sandy loam, 0 to 6 percent slopes__...___|.----|-----|-----|-----|---1-]-----|-----]----- 1.0 1.6 1.5 2.5 
Alpena gravelly sandy loam, 6 to 18 percent slopes_--_---|_.._.|-.--.|--.--|-----|-----|-----]-----]----- 0.9 1.4 14 2, 2 
Alpena gravelly sandy loam, 18 to 35 percent slopes__..._|_.._.|_...-]_-..-]_-..-|-...-].----|-----]-----|------]------]------|------ 
Alpena, Kiva and East Lake soils.._....-...-.---------|.-~--|-----|.----|---.-|-----|-----]-----]-----]------]------|------]------ 
Angelica-Ensley loams...___..__--.-------------.-----|----- (ie ee 14] 35] 60 15| 438] 15) 2.3 J... - 3.0 
Au Gres sand, 0 to 4 percent slopes......--.-----,-.--- 25 | 45 5 8 20 35 15 | 25/1 08 1.5 1.2 2.0 
Au Gres sand, loamy substratum, 0 to 4 percent slopes._.-| 25 | 45 5 8 20 35 15 25 | 0.8 15 1.2 2.0 
Barker loam, 2 to 6 percent slopes......-...----------- 50 | 75 9] 18} 20] 35 15| 25] LO] 1.6 1.5 2. 5 
Barker loam, 6 to 12 percent slopes.....-...-.-.----.-- 35 55 6 9 18 30 15 25 1.0 1.6 1.5 2.5 
Barker loam, 12 to 25 percent slopes....---.--.--.-----|-----|-----|---~-|---.-|-----]-----|-----]----- 08; 1.5] 1.0 2.0 
Barker loam, shallow variant, 2 to 6 percent slopes__.._--.|.-...|_--.-|-----|.----|-----]-----]-----]----- 08} L5] 15 2.0 
Belding-Breckenridge sandy loams, 0 to 4 percent slopes__} 50 85 9 14 40 70 28 50 1.8 3.2 2. 2 4,0 
Bergland-Sims silty clay loams_._.......-.-.--.-------|----- 65 |.___- 10 | 30}; 55) 25) 45] 18) 2.5 |--_-.- 3. 5 
Blue Lake loamy sand, 0 to 6 percent slopes__.__------- 30 | 55 5 9 30} 50 15 25 14/) 20 1.6 2.7 
Blue Lake loamy: sand, 6 to 12 percent slopes_-_-------- 25 | 45 5 8] 27) 50] 12) 22) 1.2] 20; 1.5 2.5 
Blue Lake loamy sand, 12 to 18 percent slopes.___..._---|.-.--|--.--|-----|----- 25| 50] 10/ 20] Li] 19] 13 2.3 
Blue Lake loamy sand, 18 to 50 percent slopes:..._-----|--._-|-----]-----|-----|-----]-----]-----|-----|------]------]------|------ 
Blue Lake-Kalkaska association, undulating._..._..-.-.-|.--__|--.--|-----|-----|--~--|-~---]-----]-----].-----|------]------]------ 
Blue Lake-Kalkaska association, rolling...-.......------|-----|-.---j-----|---:-|-----|-----|-----|-----]------]------|------|------ 
Brevort loamy sand___._...___.-...----------.-------|--~-- 50 |_._--- 8 25 45 15 30 1.0 1.8 |_--..- 2, 2 
Brimley soils, 0 to 6 percent slopes_____..__.-.--.------ 50 | 85 9 14] 40| 70| 27)- 42] L6] 24) 20 3. 0 
Bruce soiles. scott oo Sono eee bh ese Sede owee Scclewens 65 |___-- 11 | 40| 75 | 27) 45] 7] 27 |------ 3.3 
Carbondale muck 2.5000 s oe bee eons on cca ucleccealeece chic c2s| Seccelete cules cl cleeeceleenes 10° (222 ee ce le |otaee 
Cathrosmuekiee i oo den oy ok ce eels Ulan ee [eto ho Seas lost eGo ce oto eee Dd 1.0 22) LonSieu| eee 
Charlevoix-Kawkawlin association, undulating-----------].-.--|--..-|----.-|-----|-----|-----|-----]-----|------]------|------|------ 
Charlevoix-Mackinac loams, 0 to 6 percent slopes..--.--- 55 | 85 10 14] 45] 70| 30] 50 18 2.8 2.3 3.5 
Charlevoix-Mackinac cobbly loams, 0 to 6 percent slopes.._}_.___]_-.__]--..-]-----|---_-]-----|-----|----- 14] 24) 2:0 3.0 
Croswell sand, 0 to 4 percent slopes___._....----..----- 2 25 15) 25] LO] 18] 1.2 2.3 
Deer Park-Dune land association, undulating-----.------]--.-- ; 
Deer Park-Dune land association, rolling__._.----------|]----- 
Deer Park-Dune land association, hilly....-.-----------|----- 
Detour cobbly loam, 0 to 6 percent slopes.._------------|.---- 
East Lake loamy sand, 0 to 6 percent slopes___----_---- 
East Lake loamy sand, 6 to 12 percent slopes-_---_------|----- 
Eastport sand, 0 to 6 percent slopes.___....-----..-----|----- 
Eastport sand, 6 to 12 percent slopes___..--------------|----- 
Edmore sandy loam.__.._-_.--.----------..---.-------|----- 
Edwards muck___.__---.---.---.------------------=--|----- 
Emmet sandy loam, 0 to 2 percent slopes--------------- 
Emmet sandy loam, 2 to 6 percent slopes-_. - - - fisige we bee 


Emmet sandy loam, 6 to 12 percent slopes......-------- 
Emmet sandy loam, 12 to 18 percent slopes_---_--=-----|----- 
Emmet sandy loam, 18 to 25 percent slopes_------------ 
Emmet-Leelanau association, undulating 
Emmet-Leelanau association, rolling 
Emmet-Leelanau association, hilly.......-..----------- 
Emmet-Leelanau complex, 2 to 6 percent slopes 
Emmet-Leelanau complex, 6 to 12 percent slopes--_------ 
Emmet-Leelanau complex, 12 to 18 percent slopes..-.---- 
Emmet-Leelanau complex, 18 to 25 percent slopes 
Emmet-Leelanau complex, 25 to 50 percent slopes. _-----|.-_--|--.--|-----]-----|-----|-----]-----|-----|------]------|------]---=-- 
Emmet-Onaway sandy loams, 0 to 2 percent slopes 8 
Emmet-Onaway sandy loams, 2 to 6 percent slopes. _ _ __- : \- . 8 
Emmet-Onaway sandy loams, 6 to 12 percent slopes.._-.-- : . . . + 5 
0 


ppp: 
ong 


Emmet-Onaway sandy loams, 12 to 18 percent slopes_. 
Emmet-Onaway sandy loams, 18 to 25 pereent slopes 
Emmet-Onaway sandy loams, 25 to 50 percent slopes 
Epoufette sandy loam 
Gladwin loamy sand, 0 to 6 percent slopes 
Greenwood peat___...---.-------------- eee eee [nee |---| -- |---| |---| |---| - =] + 2 -] -  -  - 
Hessel cobbly loam........---...------------------~--|-----|-----|-----]-----]---~-|-----|-----|-----]------]----2-]--2-2-]---2-3 
Tosco loamy sand, 0 to 6 percent slopes___.-.-_-_------- i t : . 5 , 3. 0 
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TaBLE 2.—Predicted average acre yields for crops under two levels of management—Continued 


Corn Corn 
; ; (grain) (silage) Oats Wheat 
Mapping unit 


Johnswood cobbly loam, 2 to 12 percent slopes_________-]_____|_.-__].-___j-_---|-----j--_--}_-___|_ 8. 
Kalkaska sand,-0 to 6 percent slopes_.-._.----------.--- 25 50 4 8 25 45 15 25 
Kalkaska sand, 6 to 12 percent slopes---...-----.-------|-----|---__|.--..|---__|--_-__]_-_~-_-j--_-_}e eee 
Kalkaska sand, 12 to 18 percent slopes__---.-----------|-.---|_.__-]_.-__|-----|--2_-|-e |__| 
Kalkaska sand, 18 to 25 percent slopes--.--.-_---------/---_-]_.--_]_--__}---__|----_|_-..-]_-_-_._]_-- 
Kalkaska sand, 25 to 50 percent slopes___-..---.--.----|--_-_-|..-_-|-_-__-_]-.___|_--_|--_- |} 
Kalkaska-Leelanau association, undulating-......-.-_----|..-.-|_-.--{_-___|.-.-_]_----|----_|-----]_--_- 
Kalkaska-Leelanau association, rolling-.-..-.-...--------|---- eee to ase oe otmse tee poet iso! 
Kalkaska-Leelanau association, hilly_..--.-.---.-------|.-._-|-----|--.--]----_|-.---|_---_|--- J} _ 
Kawkawlin loam, 0 to 6 percent slopes. ___-.----------- 45] 80 8 13} 50 70 30 | 45 
Kerston muck. 522222202 ss .2ececbe se teesst ae ceeelosons les mies se tet deco |Sae el ec Se ae 2 
Lake beaches... 222s. hep ceterece sso ose ge cote ad] oelocdon | eueclees tel lgesuioce pape eee [eee 
Leelanau loamy sand, 2 to 6 percent slopes_..-.--.------ 40 65 7 11 30 551 18 30 
Leelanau loamy sand, 6 to 12 percent slopes..-....-----. 35 | 50 6 8| 25] 45 16 25 
Leelanau loamy sand, 12 to 18 percent slopes._..-.------]..---|---.-|__---|__-_- 20 30 15 20 
Leelanau loamy sand, 18 to 25 percent slopes ; 

Leelanau loamy sand, 25 to 50 percent slopes 
Leelanau-Emmet association, undulating....-...-------- 
Leelanau-Emmet association, rolling.-...._-..--.------- 
Leelanau-Emmet association, hilly_._..-...------------ 
Leelanau-Rubicon loamy sands, 0 to 6 percent slopes. ---- 30 | 50 5 8} 281 45 17 28 
Leelanau-Rubicon loamy sands, 6 to 12 percent slopes._-.| 25 |} 40 4 7) 25] 40) 15) 25 
Leelanau-Rubicon loamy sands, 12 to 18 percent slopes__-|_---.].----]...--/-2_--] 20] 35 12 22 
Leelanau-Rubicon loamy sands, 18 to 25 percent slopes___/.._..}..-__].._._|.---_]_--__|---__J|----_|--___ 
Leelanau-Rubicon loamy sands, 25 to 50 percent slopes._-|_.___}-..-_]__..-]-----]--.-_]-_--_|--_2o/_ eee 
Linwood\muck sis .ce et Boles te See seeds 
Lupton muck si sacs sceercsele enclose ee eee e ee lsese 
Lupton-Cathro association.....----------------------- 
Made! landit2c20 222 ceo ve bole SU Soe eee tees bei 
Mancelona loamy sand, 0 to 6 percent slopes___-__.----- 
Mancelona loamy sand, 6 to 12 percent slopes._.-_.--_-- 
’ Mancelona loamy sand, 12 to 18 percent slopes 
Mancelona loamy sand, 18 to 25 percent slopes 
Mancelona loamy sand, 25 to 50 percent slopes 
Mancelona-East Lake association, undulating. .----.----|-----|.----]-.---|----.].---_|-----|----_|-_- ee 
Mancelona-East Lake association, rolling. -.-.----------]-----|-----]-----].----|-----]-----]-----]-_--- 
Mancelona-East Lake association, hilly-..-...----------]_---.|---.-}--_--]----.|_----|---__}--- ee |e ee 
Markey muck «1. .c2c5cees 25 ote tee esee sc oseslicee |e ces feces [tose s|eo ee oc ecko act eee olfce es 
Menominee loamy sand, 0 to 6 percent slopes. ---------- 

Menominee loamy sand, 6 to 12 percent slopes._..---.-- 

Munuscong fine sandy loam_.....---------------------|----- 

Nester loam, 2 to 6 percent slopes___-_--.------------- 

Nester loam, 6 to 12 percent slopes. -_.-.-------------- 

Nester loam, 12 to 18 percent slopes_-.----------------]-----|-----|-----|----- 

Nester loam, 18 to 35 percent slopes_____---_----------|-----|-----|-----|-----|-----|]-----|-----]----- 
Nester-Emmet association, undulating--__....-_.-.---+-|-----|-----|-----|-----|-----|-----}-.---]---- 
Nester-Emmet association, rolling...-.._....-.-.-.---- 

Nester-Emmet association, hilly_-._--.._-.---.---------|----2]-----|-----|---_-]-----|-----|----- 
Otisco loamy sand, 0 to 6 percent slopes.__.-.--.------- 

Roscommon-sand. i 2.-2 32. scescec toes eases eeeneoos|ssseL}eouse|eere el botinw: 
Rubicon sand, 0 to 6 percent slopes___----.----.-------|--.--|~----|-----]-----|--2-- 
Rubicon sand, 6 1o 12 percent slopes_..__---.----------|-----|-----|-----|-----]-----{-----|-----|--._- 
Rubicon sand, 18 to 35 percent slopes...-...-----------|-----|-----|--~--|-----|--__-]--_.-|---__|_____ 
Rubicon sand, loamy substratum, 0 to 6 percent slopes__._| 25 | 40 4 7] 24] 40) 17] 28 
Rudyard silt loam, 0 to 6 percent slopes._....---.------ 3 

Ruse: soils -vpac oo Shoe eo ees ence ce odon ees eee eae! ceuleelool sect 
Saugatuck sand, 0 to 6 percent slopes..-...-------.----.|-----|-----|----- 
Stony land... 222026 Sete Sees We ee eo att |e alee gee oe oe 
Summerville stony sandy loam, 0 to 6 percent slopes 
Pawas: Muck 220s ecten J fst Cente oce Sus ti petemeccnes fal asco |bedenioo es 
Tawas-Carbondale association....-..---.--------------|-----|-----|----- 
Ubly sandy loam, 2 to 6 percent slopes___..._.-.------- 

Ubly sandy loam, 6 to 12 percent slopes___._....-.----- 

Wallace sand, 0 to 12 percent slopes.........-.----.-.--|-----|-----|----- 
Warners loam_.._-.------ joe ow ceee woe eucee tee Asem) 2 od ee 


Clover- 
grass hay 
A B 

Tons Tons 
“15 | 20° 
1.2 1.8 
1.0 1.6 
20) 32 
“L4a} 2a 
14 2.4 
11 2.0 
1.0 18 
1.2 18 
1,2 1.8 
1.0 1.6 
0.8 1.2 


Alfalfa 
or alfalfa- 
brome hay 
A B 
Tons Tons 
“yp | 24 
1.2 2.0 
Ll 18 
“251 4.0 
41.6) 238 
1.6 2,8 
14 2.2 
1,2 2.0 
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Aspen and white birch—Dominant species in the aspen 
and white birch type of woodland are quaking aspen and 
Jargetooth aspen. Aspen occurs naturally in pure stands 
or in a mixture with most of the native pines and hard- 
woods. It is one of the most widespread of all types of 
woodland in Charlevoix County and is found in areas 
that have a wide range of soil conditions. Aspen stands 
are even-aged and originated following extensive logging 
and severe fires. Although white birch is mostly mixed 
with aspen, small, pure stands of white birch are in some 
areas. Eventually, these stands of aspen and white birch 
will naturally convert to pine or a mixture of pine and 
hardwoods. Aspen for pulp is important commercially. 

Pines.—This type of woodland consists of jack pine, 
red pine, or white pine in pure or mixed stands. The 
majority of these stands are in plantations. Originally, 
natural jack pine and red pine stands were dominant on 
some of the well-drained, sand and loamy sand soils. 
White pine occurred in a mixture with hardwoods on the 
well-drained, sandy loam to clay loam soils. The use of 
pines for Christmas trees, posts, poles, saw timber, and 
pulp makes them the most valuable trees for plantations. 

Conifer swamp.—tThe dominant species in the conifer 
swamp type of woodland are black spruce, white-cedar, 
tamarack, balsam fir, hemlock, and white pine. There are 
variable mixtures of aspen, white birch, elm, willow, red 
maple, and various shrubs. In some areas pure stands of 
black spruce, white-cedar, or tamarack occur. The pure 
stands of white-cedar are especially important as a source 
of fenceposts and logs for cabins. 


Woodland suitability groups 


The soils of Charlevoix County have been placed in 18 
woodland suitability groups to assist owners in planning 
the use of their soils for wood crops. Since the woodland 
groups are established on a statewide basis, not all groups 
are present or described in Charlevoix County. Not 
placed in a woodland suitability group are Lake beaches, 
Made land, Stony land, Wet alluvial land, and soils of 
the Greenwood and Warners series. Woodland manage- 
ment of these areas requires specific recommendations 
from local soil conservationists or forestry technicians. 
The names of soil series represented are mentioned in the 
description of each woodland group, but this does not 
mean that all soils of a given series are in the group. The 
names of all soils in any given woodland group can be 
found by referring to the “Guide to Mapping Units” at 
the back of this survey. 

Each woodland suitability group consists of kinds of 
soil that are capable of producing similar kinds of wood 
crops, that need similar management to produce these 
crops if existing vegetation is similar, and that have 
about the same potential productivity. The factors consid- 
ered in placing each soil in a woodland group include 
productivity; species priority, or trees to favor in man- 
agement of existing stands and for planting; and soil-re- 
lated hazards and major limitations to be considered in 
management. These factors are explained in the para- 
graphs that follow. 

Productivity —The productivity for a given species of 
tree on a particular group of soils is based on an average 
annual growth rate of fully stocked, well-managed stands 
that have not been affected by special practices, such as 
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artificial drainage or fertilization. Fully stocked stands 
have the required amount of good growing stock to pro- 
duce maximum growth per acre. The number of trees in a 
fully stocked stand is dependent on the size, age, and 
species of the trees present in the stand. Well-managed 


‘stands, sustain production and maintain fully stocked 


stands. They are improved and harvested by timely and 
orderly cuttings and are protected from fire and livestock. 
Many of the stands in Charlevoix County are overstocked 
with undesirable species, but generally sufficient quanti- 
ties of desirable species are present to make management 
of the stands feasible. 

In table 3 is given potential productivity ratings per 
acre per year for types of woodland. The ratings used are 
expressed as averages and ranges of annual growth in 
board feet and cords per acre. These productivity ratings 
reflect, in part, the effects of soil, climate, particularly 
drought, insects, or disease that are associated with par- 
ticular soils or are common to the area. They also. reflect 
genetic influences and other common factors that affect 
the development of a stand of trees even under good 
management. 

The estimates of production in table 3 were prepared 
by a committee of foresters and soil scientists represent- 
ing the U.S. Forest Service, Michigan Conservation De- 
partment, University of eee Michigan State Uni- 
versity, Michigan College of Mining and Technology, 
Michigan Cooperative Extension Service, and the U.S. 
Soil Conservation Service. Estimates weré based on avail- 
able research and field experience and observations. As 
additional research and knowledge becomes available, 
these production estimates may be altered to some degree. 

Species priority—trTrees species listed under species 
priority for the different woodland suitability groups 
show the kinds of trees to favor in existing stands and 
those suitable for planting. They are listed in order of 
preference, most desirable first. Priorities are based on 
adaptibility or tolerance and the productivity and’ com- 
mercial value of the dominant trees that grow on the soils 
in a particular group. As listed, these species priorities do 
not take into consideration disease or insect infestations 
that plague certain localities. 

Seedling mortality —This term refers to the expected 
loss of seedlings that is caused by unfavorable features of 
the soils, such as high water table, extreme acidity, ex- 
treme alkalinity, droughtiness, and high soil temperature. 
A rating of slight indicates that ordinary losses from 
these causes are not more than 25 percent of the planted 


TaBLE 3.—Potential productivity ratings per acre per year 
for types of woodland 


[International rule, 4 inch; > —=more than, and <=less than] 


Productivity. Board feet Cords 
rating 
Average Range Average Range 
Very high..------.---- 25 325-350 1.5 1. 5-1. 7 
ighss.c2soos cote e 300 270-325 1.3 1.0-1.5 
Medium.._-__--__----- 240 200-270 :8 0. 6-1. 0 
LOWiie 1 2GecsGiee teen 160 125-200 7) 0. 1-0. 6 
Very low.-.-.-------- <125 <125 .07 <O.1 


a 
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stock..A rating of moderate indicates that losses are be- 
tween 25 and 50 percent of the planted stock. A rating of 
severe indicates that more than 50 percent of the planting 
is likely to die. 

Plant competition—When a site has been disturbed by 
fire, by cutting, or by other factors, and if the soil is 
fertile and moist, the invasion of undesirable brush, trees, 
or other plants may delay or prevent the establishment 
and growth of desirable trees. A rating of slight indicates 
that competition from other plants 1s not a concern of 
management. A rating of moderate indicates that compet- 
ing plants do not ordinarily prevent the establishment of 
adequate stands of desirable tree species. Development of 
fully stocked stands may take longer. Establishment of 
seedlings is delayed and early growth is slow. Manage- 
ment practices that eliminate or retard competition will 
speed up establishment and growth of seedlings. A rating 
of severe indicates that competing plants prevent natural 
reestablishment of desirable trees and that careful man- 
agement is needed to control these plants in areas where 
seedlings are planted. 

aha dried limitations—The use of equipment com- 
monly used in tending or harvesting trees may be limited 
or prevented by some soil characteristics and topographic 
features, such as drainage, slope, number or size of stones, 
or soil texture. Some soils may require special equipment, 
methods of operation, or seasons during which equipment 
can be used. A rating of slight indicates that there is no 
epoca problem in use of equipment. Moderate indicates 
that not all types of equipment can be used and that there 
is a seasonal restriction of less than 3 months when equip- 
ment cannot be used because of wetness or steep slopes 
and loose soil, requiring hand planting or special logging 
techniques. Equipment limitation is severe if the type of 
equipment that can be used without damage to the trees is 
very limited and if there is a seasonal restriction of more 
than 8 months during which equipment cannot be used. 

Erosion hazard.—A soil is well protected from erosion 
if adapted species of trees are grown, the rotation age and 
cutting cycles are adjusted, new plantings are laid out on 
the contour, and roads, trails, and landings are carefully 
constructed and maintained. When diverting runoff from 
cultivated fields and into wooded areas, the soil erodibil- 
ity, slope gradient, and ground cover in the woods should 
be such as to prevent gully formation. A rating of slight 
indicates that little or no erosion has taken place and that 
it is not likely if ordinary methods of clear cutting are 
used. A rating of moderate indicates that in clear-cut 
areas some protective cover must be maintained to pre- 
vent water erosion, soil blowing, or both. Excessive dis- 
turbance or removal of the forest litter should be avoided. 
A rating of severe means that gullies form readily and 
cut rapidly and deeply into the soil, that wind causes 
blowouts in areas without a protective cover, and that 
clear cutting can be done only where the areas have a 
dense groufid cover. Also, roads and trails wash out, fre- 
quently unless they are properly laid out, are stabilized 
with compacted soil material, or are maintained in other 
ways. 

Windthrow hazard—The hazard of windthrow de- 
pends on the development of roots and the ability of the 
soil to anchor trees firmly. against the force of the wind. 
Soil characteristics, such as the presence of a high water 


table or a cemented subsoil layer, affect the development 


.of tree roots, and this in turn determines the resistance of 


the tree to the force of the wind. It is important to know 
the degree of this hazard when choosing tree species for 
planting or when planning release or harvest cuttings. A 
rating of slight indicates that the roots of the adapted 
species of trees develop normally and windthrow is not 
common. A rating of moderate indicates that in protected 
areas the trees remain standing during windstorms of 
medium intensity, that scattered trees blow over in unpro- 
tected areas, and that protective measures must be taken, 
especially in harvesting and release cutting. A rating of 
severe indicates that a high water table or a hardpan or 
other restrictive layer limits the depth of rooting so that. 
stability is not adequate. 


WOODLAND SUITABILITY GROUP A 


This group consists of well drained or moderately well 
drained soils of the Emmet, Leelanau, Onaway, and Ubly 
series. The Emmet, Onaway, and Ubly soils have a sand. 
loam surface layer and a sandy loam to clay loam subsoil. 
The Leelanau soils have a loamy sand surface layer and a 
loamy sand to sandy loam subsoil. Most of: the soils in this 
group have moderate permeability, moderate to high 
available water capacity, and medium to ies fertility. 
The Ubly soils have moderately slow permeability in the 
underlying loam material. Slopes range from 0 to 50 
percent. 

Northern hardwoods are better suited to these soils than 
pines, but pines are also suited. Fully stocked, well-man- 
aged stands of northern hardwoods normally grow more 
than 825 board feet per acre annually. Red pine is an 
excellent producer, but white pine is a more common com- 
ponent of the native vegetation on these soils. Aspen is 
well suited to these soils and responds to management in 
well-stocked natural stands. Harvesting the aspen and 
converting the stand to hardwoods or pines is generally 
the most profitable plan of management in the long run. 

The preferred species in natural stands are sugar 
maple, basswood, red pine, and white pine. White pine, 
red pine, and white spruce are the preferred species for 
planting. 

Seedling mortality is slight, plant competition is .mod- 
erate, and the windthrow hazard is slight. 

The equipment limitations are generally slight, but use 
of equipment is limited in steep, stony, or gullied areas. 
In these areas, use of tree planters is not feasible. Hand 
planting is a means of establishing trees in these areas. 

The erosion hazard is slight or moderate in most areas 
of these soils, but it is moderate or severe where these soils 
are: steep. Planting trees on the contour and locating 
logging and skid trails on the contour help to prevent 
erosion. 

WOODLAND SUITABILITY GROUP B 

This group consists of well drained or moderately well 
drained soils of the Barker, Emmet, Johnswood, and Nes- 
ter series. These soils dominantly have a loam surface 
layer and a silty clay loam subsoil. The Emmet soils have 
a sandy loam surface layer and a sandy loam to loam 
subsoil. The Johnswood ‘soil has a cobbly loam surface 
layer and a compact cobbly loam subsoil. Most of the soils 
in this group have moderately slow permeability, high 
available water capacity, and high fertility. Slopes range 
from 0 to 50 percent. 
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Northern hardwoods generally give the greatest yields 
compared to other tree species. Fully stocked, well-man- 
aged stands of hardwoods normally have high productiv- 
ity. Pines are not generally suited to these soils and have 
low productivity. Productivity of aspen and white birch 
is ao or very high. Spruce and fir do not occur natu- 
rally. 

The preferred species in natural stands are sugar 
maple, basswood, white spruce, and yellow birch. Conifers 
are the preferred species for planting in open fields and 
for reestablishing forest cover. Preferred species for 
planting are white spruce, Norway spruce, white pine, 
white-cedar, and Austrian pine. 

Seedling mortality is slight in native stands and mod- 
erate in planted stands. If seedlings or transplants are 
planted, extra care is needed to pack the soil around 
roots, especially if the seedlings are planted by machine, 
because air pockets remain. 

Plant competition is moderate. Plant competition gen- 
erally does not prevent reestablishment of good hardwood 
stands, but competition may delay and retard early 
growth. 

Windthrow hazard is slight. 

The equipment limitations are generally slight, but log- 
ging is difficult and hand planting is necessary on steep 
areas. Gullied areas are difficult to plant unless the gullies 
are filled and the slopes are stabilized. 

The erosion hazard is slight. Contour planting helps to 
prevent erosion if trees are planted by machine. Locating 
roads and skid trails on the contour in sloping areas 
prevents excessive erosion. Excessive disturbance or re- 
moval of ground cover in sloping to steep areas increases 
the erosion: hazard. 


WOODLAND SUITABILITY GROUP C 

This group consists of well drained or moderately well 
drained soils of the Blue Lake, Emmet, East Lake, Kal- 
kaska, Leelanau, Mancelona, Menominee, and Rubicon 
series. Most of these soils have a loamy sand or sand 
surface layer and a sand to sandy loam subsoil. The 
Emmet soils have a sandy loam surface layer and a sandy 
loam to loam subsoil. Most of the soils in this group have 
moderately rapid to rapid permeability, low available 
water capacity, and low fertility. The Menominee soils 
have moderately slow permeability in the underlying 
loam material. Slopes range from 0 to 50 percent. 

Productivity of northern hardwoods is medium. Prod- 
uctivity of pines and aspen is high or very high. An 
annual growth of approximately 300 board feet per acre 
can be expected in fully stocked, well-managed stands of 
red pine. Aspen is less valuable than pines or hardwoods. 
Spruce and fir do not occur naturally, 

Red pine has the highest priority for these. soils. The 
preferred species in natural stands are red pine, sugar 
maple, and white pine. Preferred species for planting are 
red pine, white pine, and white spruce. Jack pine is pre- 
ferred in areas that are severely eroded, gullied, or 
exposed. 

Seedling mortality is slight, plant competition is slight 
or moderate, and the windthrow hazard is slight. 

The equipment limitations generally are slight, but use 
of equipment is limited in steep, stony, or gullied areas. 
In these areas the use of tree planters is not feasible. 


Hand planting is a means of establishing trees in these 
areas. 

The erosion hazard is moderate to severe. Planting 
trees on the contour and locating logging and skid trails 
on the contour help to prevent erosion. 


WOODLAND SUITABILITY GROUP E 


This group consists of well drained or moderately well 
drained soils of the Croswell, East Lake, Kalkaska, and 
Leelanau series. These soils have a loamy sand or sand 
surface layer and a dominantly loamy sand or sand sub- 
soil. Most of these soils have rapid permeability. Availa- 
ble water capacity and fertility are low. Slopes range 
from 0 to 50 percent. 

Productivity of hardwoods is low. Productivity of pine, 
aspen, and white birch is high. Spruce and fir do not 
occur naturally. 

The preferred species in natural stands are white pine, 
red pine, and aspen. Preferred species for planting are 
red pine, white pine, and jack pine. 

Seedling mortality is slight in native and planted 
stands, plant competition is slight, and the windthrow 
hazard is slight. 

The equipment limitations generally are slight, but use 
of equipment is limited'in some areas by the steep slopes 
and the loose, sandy condition of the soils. Building roads 
and trails on the contour helps to reduce the equipment 
limitations and prevents excessive erosion. Although the 
hazard of erosion is slight to moderate, it is severe on 
slopes exceeding 18 percent in some areas. 


WOODLAND SUITABILITY GROUP F 


This group consists of somewhat poorly drained soils of 
the Au Gres and Saugatuck series. These soils have a 
sandy surface layer and a sand subsoil. The subsoil of the 
Saugatuck soil is cemented sand. The Au Gres soils have 
rapid permeability, low available water capacity, and low 
fertility. The Saugatuck soils have slow permeability be- 
cause of the cemented sand subsoil. They have low availa- 
ble water capacity and low fertility. Slopes range from 0 
to 6 percent. 7 

Productivity of fully stocked, well-managed stands of 
hardwoods and pines is low or very low. Productivity of 
aspen, white birch, spruce, and fir is medium or low. 

The preferred species in natural stands are aspen and 
spruce. Trev plantings are not generally made. Planting 
requires special techniques, and considerable replanting is 
necessary. stick 

Erosion hazard is slight. Windthrow hazard is slight to 
moderate on the Au Gres soils. It is severe on the Sauga- 
tuck soil, especially if openings are left by the removal of 
trees. : 

Seedling mortality is severe because of plant competi- 
tion in wet periods. Natural regeneration does not always 
give adequate restocking. : 

Plant competition is so severe that natural regeneration 
does not always provide adequate restocking if chemicals 
are not used or undesired trees and brush are not girdled. 
Plant competition delays and slows initial growth of de- 
sired species. Aspen is severely affected by hypoxylon 
canker on the Au Gres soils. 

The equipment limitations are moderate, and use. of 
equipment is limited by excessive wetness during spring 
and other wet periods. This limitation generally is for 
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periods of less than 3 months. Tree roots are damaged in 
some areas by heavy equipment. 


WOODLAND SUITABILITY GROUP G 


This group consists of somewhat poorly drained to very 
poorly drained soils of the Belding, Breckenridge, Glad- 
win, Tosco, and Otisco series. These soils have a sandy 
loam or loamy sand surface layer and a loamy sand to 
silty clay loam subsoil. They generally have moderately 
rapid to rapid permeability, low to high available water 
capacity, and.low to medium fertility. Slopes range from 
0 to 6 percent. 

Productivity of fully stocked, well-managed stands of 
hardwoods and pines is low. Productivity of aspen and 
white birch ranges from low to high, and productivity of 
spruce and fir is medium to high. 

The preferred species in natural stands are white 
spruce, white pine, and yellow birch. If these soils are 
drained, the preferred species for planting are white 
spruce, Norway spruce, Shite cone: and white pine. 

Seedling mortality is slight to moderate in native 
stands and moderate to severe in planted stands. The 
erosion hazard is slight. 

Plant competition from brush and other plants follow- 
ing the removal of the overstory is moderate to severe and 
prevents adequate stand establishment in some areas. On 
some soils the competition is so severe that natural regen- 
eration does not provide adequate restocking. Mainte- 
nance planting is required because of moderate to’ severe 
seedling mortality. 

The equipment limitations are slight to moderate, res- 
tricting or preventing the use of heavy equipment during 
wet periods. 

The windthrow hazard generally is slight to moderate, 
but it is moderate if large openings are left by harvesting. 
Controlled thinning during harvesting helps to prevent 
large openings and to decrease the windthrow hazard. 


WOODLAND SUITABILITY GROUP H 


This group consists of well drained or moderately well 
drained soils of the Deer Park, Eastport, Rubicon, and 
Wallace series and of Dune land. These soils and land 
type generally have a fine sand or sand surface layer and 
a sand subsoil, but the Wallace soil has a cemented sand 
subsoil. Most of these soils have rapid permeability, low 
available water capacity, and low fertility. The Wallace 
soils have moderately slow permeability in the cemented 
sand subsoil. Slopes range from 0 to 50 percent. 

Productivity of hardwoods is very low, productivity of 
pines is medium, and productivity of aspen is low. Spruce 
and fir do not occur naturally. Hardwoods are not so well 
suited to these soils as other species, their quality is very 
low, and annual growth is commonly less than 125 board 
feet per acre. Pines are better suited to these soils than 
are other species. An annual growth of approximately 240 
board feet per acre can be expected in fully stocked, 
well-managed stands of red pine. Aspen is suited to these 
soils, but annual growth is only about 0.8 cord per acre. If 
these soils are used for woodland production, converting 
the stands from hardwoods to pines is generally the most 
profitable plan of management. 

Preferred species in natural stands and for plantin 
are red pine, white pine,-and jack pine. Hardwoods an 
aspen have the lowest priority for the soils in this group. 


Seedling mortality, plant competition, and windthrow 
hazard are slight. 

High soil temperatures, droughtiness, and the cutting 
action of wind affect the establishment of planted seed- 
lings. Seedling mortality is less than 25 percent, and es- 
tablishment is successful in most areas. 

Equipment limitations are slight, and use of equipment 
is not restricted except where the slope exceeds 18 percent. 
Placing roads and skid roads on the contour helps. to 
prevent erosion. 

Soil blowing is a potential hazard if surface cover is 
removed from large areas. 


WOODLAND SUITABILITY GROUP J 

This group consists of very poorly drained soils of the 
Carbondale, Cathro, Edwards, Kerston, Linwood, Lup- 
ton, Markey, and Tawas series. These soils have a muck 
surface layer. The Carbondale and Lupton soils have a 
deep muck or mucky peat layer more than 42 inches 
thick. The Cathro and Linwood soils are underlain by 
loam, the Edwards soil by marl, the Markey soil by loamy 
sand, and the Tawas soil by sand, at depths between 12 
and 42 inches. The Kerston soil has alternating layers of 
muck and sandy loam. These soils have moderately rapid 
permeability in the organic layers and variable perme- 
ability in the mineral and marl underlying material, 
moderate to very high available water capacity, and low 
fertility. Slopes range from 0 to 4 percent. 

Timber production is variable, and little information is 
available on potential productivity. Existing woodlands 
are lowland hardwoods and swamp conifers. Growth and 
species priority are governed mainly by depth to the 
water table and degree of saturation of the soils. 

Seedling mortality is moderate in native stands and 
severe in planted stands, plant competition is severe, and 
erosion hazard is slight. 

Equipment limitations are severe because of the high 
water table and the unstable condition of the soils. Har- 
vesting is limited to the winter months when the soils are 
frozen. 

The windthrow hazard is severe because of the unstable 
condition of the soils and the shallow root zone. 


WOODLAND SUITABILITY GROUP P 


This group consists of poorly drained or very poorly 
drained soils of the Angelica, Bergland, Bruce, Ensley, 
Hessel, Munuscong, and Sims series. These soils have a 
sandy loam to silty clay loam surface layer and a sandy 
loam to silty clay subsoil. The Hessel soil is cobbly 
throughout. Most of these soils have moderately slow to 
very slow permeability, moderate to high available water 
capacity, and high fertility. Slopes range from 0 to 4 
percent. 

Productivity of fully-stocked stands of hardwood is 
low or very low. The annual growth rate is only 160 
board feet or less per acre. Pines generally do not occur 
naturally. Productivity of aspen, white birch, spruce, and 
fir is low to medium. The annual growth of aspen and 
spruce is only about 0.3 to 0.8 cord per acre. 

The preferred species in natural stands are spruce, 
white-cedar, and balsam fir. Trees generally are not 
planted on these soils. 
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Plant competition is severe and prevents adequate im- 
mediate restocking of desired species by natural regenera- 
tion. Mortality of natural seedlings is severe, but they are 
produced in large enough numbers to assure ultimate res- 
tocking. Because of a high water table, tree roots are 
restricted to the upper part of these soils, resulting in a 
severe windthrow hazard. ; 

Equipment, limitations are severe, and use of equipment 
is restricted because of wetness during most of the year. 
Logging is best accomplished during dry seasons or when 
the soil is firmly frozen. 


WOODLAND SUITABILITY GROUP T 


This group consists of well drained to somewhat poorly 
drained soils of the Barker series, shallow variant, and of 
the Summerville series. The Barker soil, shallow variant, 
has a loamy surface layer and a clay loam to clay subsoil. 
It is underlain by shale bedrock at a depth of less than 40 
inches. The Summerville soil has a stony sandy loam 
surface layer and a sandy loam subsoil. It is underlain by 
limestone bedrock at a depth of less than 20 inches. The 
soils in this group have moderate to slow permeability, 
moderate available water capacity, and medium to high 
fertility. Slopes range from 0 to 6 percent. 

Northern hardwoods, white-cedar, and balsam fir grow 
naturally on these soils. Northern hardwoods are better 
suited to these soils than white-cedar and balsam fir. 
Productivity of hardwoods is low to medium. Productiv- 
ity of pines, aspen, spruce, and fir is low to medium, 
depending on the depth to bedrock. 

The preferred species in natural stands are sugar 
maple, basswood, and white pine. The preferred species 
for planting is white pine. 

Seedling mortality is moderate, plant competition is 
slight, equipment limitations are slight, and erosion haz- 
ard is slight to moderate. Windthrow hazard is moderate 
for the Barker soil, shallow variant, and severe for the 
Summerville soil. : 

Because of stoniness, the Summerville soil cannot be 
planted by mechanical methods. Natural stands should be 
preserved by controlled thinning and harvesting. 


WOODLAND SUITABILITY GROUP W 

This group consists of poorly drained or very poorly 
drained soils of the Brevort, Edmore, Epoufette, Roscom- 
mon, and Ruse series. These soils have a sandy loam to 
sand surface layer and a sandy loam to sand subsoil. The 
Brevort soil is underlain by loam at depths between 18 
and 42 inches. The Ruse soils are underlain by limestone 
bedrock at a depth of less than 20 inches. Most of the 
soils of this group have moderately rapid to rapid perme- 
ability. The Brevort soil has moderately slow permeabil- 
ity in the loam underlying material. If drained, these 
soils have low available water capacity. Fertility is low. 
Slopes range from 0 to 4 percent. 

Productivity of hardwoods and aspen is very low or 
low. The annual growth is less than 125 board feet per 
acre. The annual growth of aspen averages 0.1 cord per 
acre. Swamp conifers, spruce, and white-cedar have low 
productivity ratings. Pines are not suited to these soils, 
and productivity ratings are not available. 

The preferred species in natural stands are white-cedar 
and spruce. The priority of all species is very low if based 

460-892 O—74—5 


63 


on productivity. Trees are seldom planted on these soils. 
isxvciisive site preparation, such as lowering the water 
table, and control of plant competition are required be- 
fore trees are planted on these soils. 

Seedling mortality and plant competition are severe, 
and erosion hazard is slight. 

Equipment limitations are severe because of a high 
water table in most areas. A high water table and the 
shallow depth to limestone bedrock in the Ruse soils also 
restricts root penetration, which results in a severe 
windthrow hazard. 


WOODLAND SUITABILITY GROUP Y 


This group consists of well-drained soils of the Alpena, 
Kiva, and East Lake series. These soils have a gravelly 
sand to gravelly sandy loam surface layer and a gravelly 
sandy loam, sandy loam, or loamy sand subsoil. They 
have moderately rapid to rapid permeability, low availa- 
ble water capacity, and low fertility. Slopes range from 0 
to 50 percent. 

Productivity of all species is low. Existing trees are 
mainly northern hardwoods. A scattering of white-cedar, 
balsam fir, and white pine is also present. 

The preferred species in natural stands are sugar 
maple, white pine, and basswood. Preferred species for 
planting are white pine and red pine. 

Seedling mortality, plant competition, equipment limi- 
tation, and the windthrow hazard are all slight. Erosion 
hazard is moderate. 

The most important concern of management of wood- 
land on these soils is preservation of the natural stands 
by controlled thinning and harvesting. 


WOODLAND SUITABILITY GROUP Z 

This group consists of somewhat poorly drained soils of 
the Brimley, Charlevoix, Detour, Kawkawlin, Mackinac, 
and Rudyard series. These soils generally have a surface 
layer of fine sandy loam, loam, cobbly loam, or silt loam 
and a subsoil of sandy: loam to silty clay. The Detour soil 
is cobbly throughout. Most of the soils of this group have 
moderate to moderately slow permeability, moderate to 
high available water capacity, and medium to high fertil- 
ity. The Rudyard soil has very slow permeability. Slopes 
range from 0 to 6 percent. ; 

Productivity of hardwoods and aspens is medium. 
Fully stocked, well-managed stands of northern hard- 
woods have an annual growth of approximately 240 
board feet. Productivity of pines is very low, and produc- 
tivity of spruce is medium to high. 

The preferred species in natural stands are spruce and 
sugar maple. Trees are seldom planted. If planting is 
desired, white spruce or Norway spruce have first priority. 

Because of a fluctuating high water table, seedling mor- 
tality is moderate and special site preparation is needed 
to insure full stands. Plant competition is severe and 
chemical and mechanical control of undesired plants is 
needed to insure adequate stands of trees. 

Equipment limitations are moderate. Use of heavy 
equipment is restricted during wet seasons because these 
soils are unstable. In winter these soils seldom freeze 
under thick blankets of snow. 

Windthrow is a hazard if large areas are opened by 
logging operations. The erosion hazard is slight. 
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Wildlife * 


Table 4 rates the soils according to their suitability for 
elements of wildlife habitat and for general kinds of 
wildlife. A rating of well suited means that the soil is 
relatively free of limitations or that the limitations are 
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[An asterisk in the first column indicates that at least one mapping unit is made up 
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easily overcome. Suzted means that the limitations need to 
be recognized, but that they can be overcome by good | 
management and careful design. Poorly suited means that 
limitations are severe enough to make use of the soil 
questionable for wildlife habitat. Vot suited means that 
extreme measures are needed to overcome the limitations 
and that usage generally is not practical. The eight ele- 


Tape 4,—Suitability of soils for elements of 


of two or more kinds of soil. The soils in such 
to other series as 


Elements of wildlife habitat 
Soil series and map symbols 
Grain and Grasses and Wild herbaceous Hardwood 
seed crops legumes upland plants woody plants 
*Alpena: AgB, AgD, AgF, Ak..----------------- Not suited__.___.-_| Not suited_..._..- Not suited...._-_. Poorly suited--.-- 
For Kiva and East Lake parts of Ak, see 
the respective series. 
*Angelica: An...-.---------------------------- Not suited..._..-- Not suited_._...._- Not suited_____-_- Suited.__.------- 
For Ensley part of An, see Ensley series. : 
Au Gres: ArA, AuA._.--.--------------------- Not suited_.._---- Poorly suited. _._.| Poorly suited ___-- Poorly suited. - - -- 
Barker: 
BaBicxseuece tthe cece sels ecen See te Well suited__..--- Well suited___.._- Well suited__.---- Well suited. ------ 
BaCieesi ce Se ctecereecreccetseetsec hoes ee Suited____.__----- Suited_____..-.-- Well suited. _------ Well suited. ------ 
Bab 22.2 o22cs ease ee Somes sa leese ste Poorly suited - __-- Suited_____..-.-- Well suited. ------ Well suited. ------ 
Barker, shallow variant: BcB....--------------- Well suited. _-_--- Well suited_____-- Well suited_------ Well suited. ..---- 
*Belding: BdA__---.----------.--------------- Suited_________.- Suited___.__.-___ Well suited_____-- Suited. ._.------- 
For Breckenridge part of BdA, see Brecken- 
ridge series. 
*Bergland: Be.....---------------------------- Not suited_..__.-- Not suited__.._--- Poorly suited... _-- Suited.__.----.-- 
For Sims part of Be, see Sims series. 
*Blue Lake: 
BKB, BKC, BIB, BIC..--------------------- Suited... ..2 2 L- Well suited. __.-_- Well suited_-_--_--. Well suited _------ 
BI Deis ccceaeseeeest Sees cl esse Nl ewes Poorly suited... --.- Suited___....--.- Well suited___.._- Well suited. -- 
BIR LAs lees ac tecscsesoust eeu o tee Not suited_._-_._- Poorly suited. .--.- Well suited______. Well suited. -_---- 


For Kalkaska part of BKB and RKC, see 
Kalkaska series. 


Breckenridge. _..------------------------------- Not suited_..._.__ Poorly suited. _.-- Poorly suited -_.-- Well suited_---.-- 
Mapped only in a complex with a Belding 
soil. 
Brevort:. Byc. 22+ --s5--2-- cece ce cic dee eese eee Not suited.......- Poorly suited... -.- Poorly suited _ ..-- Not suited_____-_- 
Brimley: BwB_...----------------------------- Suited___...-.-. Suited...._-.--- Well suited... .--- Suited. .--..----- 
Brilée:, -By2 222sc2es.ccssevicess set sesethsicec se Not suited___.....| Poorly suited --—--- Poorly suited_ ~~ -- Suited...-------- 
Carbondale: Ca._------.---------------------- Not suited_____-_- Poorly suited----. Not suited___-._-- Not suited__..--.- 
Cathro: > Cciei2s2 -pecdstiase sees sce ssscetecece Not suited._..-._- Poorly suited...-. Not suited___----- Not suited...-...- 
“Charlevoix: CmB, CnB, CKB_.---------------- Suited_..-------- Suited__-_.------ Well suited__._--- Suited_..-------- 
For Mackinac part of CmB and CnB, see 
Mackinac series; for Kawkawlin part of 
CKB, see Kawkawlin series. 
Crosswell: CrA...----------------------------- Not suited___....- Poorly suited - - --- Poorly suited __- -- Poorly suited - ---- 


*Deer Park: DDB, DDC, DDE 
For Dune land part, see Dune land. 


DeB 


Not suited 


Detour: Suited 


bees Poorly suited__.-.| Poorly suited Poorly suited 
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ments of wildlife habitat are discussed briefly in the fol- 
lowing paragraphs. 

Grain and seed crops——Among these crops are corn, 
wheat, oats, barley, rye, buckwheat, millet, sorghum, soy- 
beans, and sunflowers. 

Grasses and legumes.—tThese are planted grasses and 
legumes commonly used for forage. Examples are brome- 
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grass, fescue, timothy, redtop, trefoil, orchardgrass, reed 
canarygrass, clover, alfalfa, and sudangrass. 

Wild herbaceous upland plants.—In this group are na- 
tive annuals or other herbaceous plants that commonly 
grow in upland areas. Among them are strawberries, dan- 
delion,. goldenrod, wild oat, nightshade, ragweed, lambs- 
quarters, and native grasses. 


mapping units may have different properties-and limitations, and it is necessary to follow carefully the instructions for referring 


indicated] 
Elements of wildlife habitat—Continued Kinds of wildlife 
Coniferous Wetland food Shallow-water Excavated Open-land Woodland Wetland 
woody plants and cover plants developments ponds wildlife wildlife wildlife 
Poorly suited. __._ Not suited__...._- Not suited__..___- Not suited_.._-- Not suited.__.__ Not suited___--- Not suited. 
Well suited____--- Well suited___---- Well suited______- Well suited ____- Poorly suited.._| Suited_____---- Well suited. 
Well suited_.._... Poorly suited_..-- Suited_..___._.. Suited... ____- Poorly suited___| Poorly suited._.| Poorly suited. 
Poorly suited__--_ Not suited___.___- Not suited____.__- Not suited.__.-- Well suited... Well suited... .- Not suited. 
Poorly suited__... Not suited...__.__ Not suited_______- Not suited... __- Well suited__._. Well suited_...- Not suited. 
Poorly suited__-__- Not suited_______- Not suited.__.___- Not suited_____- Suited__.._-..- Well suited. __-- Not suited. 
Poorly suited.___. Not suited._.____- Not suited___.____ Not suited_____- Well suited_.._- Well suited. ___- Not suited. 
Suited..._._.-_-- Suited__----..... Suited. ._.-..._-. Suited.____.... Well suited_-_..- Suited__.-.---- Suited. 
Well suited_.__._-. Poorly suited... -_. Well suited__.-... Well suited_-_-- Poorly suited___| Suited__.------ Suited. 
Suited___.-_--_- Not suited____-_-- Not suited_:____| Well suited__._- Well suited. -_-- Not suited. 
Suited_.__._.___- Not suited___ --| Poorly suited___| Suited._._____- Not suited. 
Suited___--_.-.2- Not suited___.___- Poorly suited___| Suited___-._---- Not suited. 
Suited_....__---. Well suited_-____. Well suited__..__- Well suited_____ Poorly suited__.| Well suited_---- Well suited. 
Suited_....___._- Not suited_______. Well suited______-_ Well suited ____. Poorly suited___| Well suited--_--- Poorly suited 
Suited.--..-_2.2- Suited_..-___.._. Suited...._.._.-. Suited_____.._. Well suited.___- Suited._.-.--.- Suited. 
Well suited._....- Well suited. __._.. Well suited______- Well suited-__-- Poorly suited_._| Suited_..-..__. Well suited. 
Poorly suited_____ Suited. __________ Well suited_______ Well suited____- Not suited_.___- Not suited___._- Well suited. 
Poorly suited__ - -- Suited. _.____..-- Well suited_____.- Well suited__._- Not suited____.. Not suited_-__.- Well suited. 
Suited_-._______. Suited... oe. Suited... 2 _- Suited. .___.__- Well suited_.___ Suited__.-.-_-- Suited. 
Well suited.....__ Not suited____-__. Not suited__..___.| Not suited______ Poorly suited___| Poorly suited_--_| Not suited. 
Well suited__..__. Not suited_.__-... Not suited__-.-._. Not suited__.__- Poorly suited__.| Poorly suited. _.| Not suited. 
Suited_.-..-....- Suited. ..-.....2- Suited___.--2-_- Suited_..._.__- Well suited... .- Suited...-_-.-- Suited. 
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TABLE 4.—Suitability of soils for elements of 


Elements of wildlife habitat 
Soil series and map symbols 
Grain and Grasses and Wild herbaceous Hardwood 
seed crops legumes upland plants woody plants 
Dune land. _-_._..--.---------------------------| Not suited__.____- Not suited____.._- Not suited__.-.._. Not suited__.._... 
Mapped only in complexes with Deer Park . 
soils. 
East Lake: EaB, EaC__.-.---------.----------- Not suited_____--- Poorly suited... __- Poorly suited_-._- Poorly suited_.... 
Eastport: EdB, EdC__-------_--------_--------- Not suited___-.__- Not suited_..____- Poorly suited. ____ Poorly suited. _..- 
Edmore: (Fescssosscet sud ube ecaled ese se Not suited..._._..| Poorly suited_.___ Poorly suited.....) Well suited. .._--- 
Edwards® (Eki. .icscocs2c85e0c-suseeiceeecelt Not suited....._-. Poorly suited__..- Not suited...__.__]. Not suited.______- ; 
*Emmet: : 
EmA, EmB, EnB, EoA, EoB, ELB_..-----.-- Well suited___._.- Well suited-__.___ Well suited____.__ Well suited. ______ 
EmC, EnC, EoC, ELC...._--_----.----- ~-| Suited_-.-.--.--- Well suited_._...- Well suited. _...._| Well suited. _....- 
EmD, EmE, EnD, En€, EoD, EoE, ELE Poorly suited___.- Suited. ..-.- 2. _ Well suited____.__| Well suited. ___.__ 
Enk, EOP ic. coo. seve bist esceecueudee tes Not suited_...___- Poorly suited__... Well suited.._.-.. Well suited_______ 
For Leelanau part of EnB, EnC, EnD, EnE, 
EnF, ELB, ELC, and ELE, see Leelanau 
series; for Onaway. part of EoA, EoB, EoC, 
EoD, EoE, and EoF, see Onaway series. 
Pinsley 3 = ces eee et ah on? i ee ee Not suited....___- Poorly suited. ._.. Poorly suited_._--| Well suited..._.__ 
Mecped only in a complex with an Angelica 
soil, 
Epoufette: Ep..-_---.------------------------ Not suited.-..._.. Poorly suited. --.- Poorly suited: ..-.| Well suited____._. 
Gladwin: GIB_...---.------.-.-------- eee Suited._.....---- Suited. .....---_- Well suited. .__._- Suited. ..-.__---- 
Greenwood: Gr.--...-------------------.--2--- Not suited_..____- Poorly suited... _. Not suited........ Not suited_.-._-_- 
Hessel: Hs..----- avodart Vetere ee se oS | Not suited_...._-- Poorly suited. .__. Poorly suited... .- Suited_.--.-.-.-- 
Tosco: * NW Bascussceeccee A cee decease tctecice Not suited_--..... Poorly suited _--~- Poorly suited _ - - -- Poorly suited -- .-_- 
Johnswood: JoC____...------.----------------- Suited... 22. Well suited__.._.. Well suited__....- Well suited__._.-- 
oe a B, KaC, KaD, KaE, KaF, KLB, | Not suited__...___ Poorly suited.--.-] Poorly suited -- --- Poorly suited... _- 
For Leelanau part of KLB, KLC, and KLE, 
see Leelanau series. 
Kawkawlin: KnC_.......--.------------- ae Suited_...-_-.__- Suited. __...._.-. Well suited. _____- Well suited -___--- 
Kerstans: < Kressced Scene doce hens aut dees Not suited___.___- Not suited_.....-- Not suited____.--- Not suited_..----- 
Kiva sfoo0 os ee et eS Sense Sees eis Not suited___.-___ Poorly suited_---- Poorly suited... .-- Poorly suited. __-. 
Mapped only in a complex with Alpena and 
East Lake soils. 
Lake beaches? Lbs .coveaie 22 eee ee ee aoe Not suited___..._- Not suited... __.- Not suited.__.__-- Not suited_--.---- 
*Leelanau: 
Ld By brBe EB eee eee als BA Well suited_______ Well suited______- Well suited_____.- Well suited siecle 
dC; irG,- VE C.0. 22: con acd recess Suited___. 2-2. Well suited______- Well suited______- Well suited ---.--- 
LdD, LdE, LrD, LrE, LEE--...-_----------- Poorly suited. .._- Suited..__......- Well suited..----- Well suited---..-- 
EdP teh oe eed eee telat te Not suited..__.___ Poorly suited ___-_- Well suited_.--_-- Well suited..--.-- 
For Rubicon part of LrB, LrC, LrD, LrE, : 
and LrF, see Rubicon series; for Emmet 
part of LEB, LEC, and LEE, see Emmet 
series. 
Linwood: Ls.__.--.--.-.--------- ee Not suited... ___ Not suited_______- Not suited_..._._- Not suited...--.-- 
*Lupton: Lt, LU_----..--__.---___--_-- -----| Not suited___..-.. Poorly suited _.--_- Not suited___..--- Not suited..------ 
For Cathro part of LU, see Cathro series. ; 
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Elements of wildlife habitat—Continued 


Coniferous Wetland food Shaliow-water Excavated Open-land 
woody plants and cover plants developments ponds wildlife 
Suited_.._-.----- Not suited._--..-- Not suited... .__- Not suited___-_- Not suited_..._- 
Well suited_.-_._- Not suited_.._-.-- Not suited___..._- Not suited______ Poorly suited_- - 
Suited_.-.-------- Not suited_..__..- Not suited_.-..-__ Not suited______ Poorly suited___ 
Well suited.___-_- Well suited__-_-.- Well suited _____- Well suited _____ Poorly suited _ _- 
Poorly suited. __-- Suited_....------ Well suited_-_-..- Well suited-____ Poorly suited _-_ 
| Poorly suited. --.- Not suited__-__--- Not suited_...--_- Not suited_.__.- Well suited -___- 
Poorly suited. ___-- Not suited..._....| Not suited__..__-- Not suited___.__| Not suited_____- 
Poorly suited_---- Not suited_.....-- Not suited_.._.__- + Not suited____.- Suited___..-..- 
Poorly suited-_--- Not suited_..._._- Not suited_..._.-. Not suited___._- Suited___-_--_- 
Well suited___.--- Well suited-_.__.- Well suited. _.._-- Well suited.___- Poorly suited. -- 
Well suited__..-_- Well suited._____- Well suited. ..-.-- Well suited____- Poorly suited _ __ 
Poorly suited_-_-- Suited... ..._--- Suited. ._.------- Suited_.-.__.-- Well suited. ___- 
Not suited__..-..| Well suited. ______ Well suited. ___--.- Well suited_.__- Not suited._.__- 
Well suited__-_-_- Well suited...__.. Well suited____.-- Well suited. ___- Poorly suited. _- 
Suited_...._...-- Poorly suited. _-_- Suited___....---- Suited. ......_- Poorly suited. _- 
Well suited__.--_- Not suited._.._._. Not suited..._-.-- Not suited___..-. Well suited. .__. 
Well suited... -.- Not suited__..__-- Not suited._....-- Not suited___.-- Poorly suited __- 
Suited__-----.--- Suited. ._..._.._- Suited_____---.-- Suited__.._-_-- Well suited_--_- 
Not suited___.... Well suited....__. Well suited__....- Well suited... _- Not suited__.__. 
Well suited____--- Not suited._..___- Not suited____---- Not suited... __- Poorly suited. -- 
Not suited___.-.- Not suited.____..- Not suited__-_-.-- Not suited_.._-- Not suited..._~.- 
Poorly suited_---- Not suited._...___- Not suited_....--- Not suited__.__. Well suited_.-.- 
Poorly suited ____- Not suited._.____. Not suited_.._____ Not suited__...- Well suited... _- 
Poorly suited__--- Not suited._.__--- Not suited__.._-.- Not suited__.__- uited...-.---- 
Poorly suited. --_-- Not suited...___-- Not suited...__--- Not suited_____- Suited_....---- 
Poorly suited. --_-- Not suited__._---- Well suited_-_-_--- Well suited. -_-- Not suited____-- 
Poorly suited_..-- Suited__.....--2- Well suited. _.-_.. Well suited._._-. Not suited... -_ 
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Kinds of wildlife 


Woodland Wetland 
wildlife wildlife 
Not suited... .- Not suited. 


Poorly suited._.| Not suited. 
Not suited. 
Well suited. 


Well suited. 


Poorly suited. _- 
Well suited. ___- 
Poorly suited--- 


Not suited. 


Well suited _-_-- Not suited. 
uited...--.--- Not suited. 

Suited. _._2---- Not suited. 

Suited__--.---- Well suited. 

Suited_.------- Well suited. 

Suited____...-- Suited. 

Not suited_.._-- Well suited. 

Suited___-_---- Suited. 

Not suited__..-- Poorly suited. 

Well suited... Not suited. 


Not suited. 


Suited. 


Well suited. 


Not suited. 


Not suited__..-- Not suited. 


Not suited. 
Not suited. 
Not suited. 
Not suited. 


Well suited. _... 
Well suited. _--- 
Well suited _.-__- 
Suited 


Well suited. 
‘Well suited. 


Poorly suited - _- 
Not suited. --_-- 
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TaBLe 4,—Suitability of soils for elements of 
Elements of wildlife habitat. 
Soil series and map symbols 
Grain and Grasses and Wild herbaceous Hardwood 
seed crops legumes upland plants woody plants 
Mackinac. 2322.) 202 cesses t sees cede edic Suited_----.-__-- Suited_---------- Well suited__-.-_- Suited_._._2___--- 
Mapped only in complexes with Charlevoix 
series. 
Made land: Ma. 
Individual areas require onsite investigation. 
*Mancelona: ; 
McB, McC, MEB, MEC...__---------------- Suited__.____.--- Well suited____-_- Well suited____-_- Well suited. _-.-_- 
McD, McE, ME E eo De Lec ace oom Poorly suited _ - -- uited..--------- Well suited__-_-_ ~| Well suited._.____ 
Mefiasessteccseeteeseee tote ccc eet Not suited_.___.-- Poorly suited ___~- Well suited .--_-- Well suited. .-_._- 
For East Lake part of MEB, MEC, and 
MEE, see East Lake series. 
Markey Mkoeitseen ene tee ee use Seen ee Not suited._._..--]| Poorly suited_-._- Not suited_..----- Not suited_..----- 
Menominee: MnB, MnC.._.-_-.--------------- Suited. ...-.----- Suited....-.---_- Well suited. _.--.- Suited..___----_- 
Munuseong: Mu__..--------------------------- Not suited._._.---| Poorly suited_-.-~_- Poorly suited - ---- Suited__..------- 
*Nester 
NsB NE Bios ot eos Sees ok ee oe fies 5 Well suited_.----- Well suited__-_--- Well suited_.__-.- Well suited_.-.-_- 
NsG,. NECe ce -secce ccs se es cist ee ou seed Suited.._....---- Well suited. -_.-.- Well suited. ..--.- Well suited. .-.-.- 
NSDicceee nels oes ees wee teeeni see pelo oe Poorly suited... --- Suited__..._-.-2- Well suited. _.--.- Well suited._._-_- 
NsEONEEsccseetesehe seco ote lent See ates Not suited__..----| Poorly suited----- Well suited._----- Well suited. _-_-_- 
For Emmet part of NEB, NEC, and NEE, 
see Emmet series. 
Onawayccere coe csuecedecr eesti sesen eek EoAand EoB, well | EoA, EoB and Well suited. _-.-.- Well suited-.--..- 
apped only in complexes with Emmet soils. suited; EoC, EoC, well suited ; 
suited; EoD EoD and EoE, 
and EoE, suited; 
poorly suited; EoF, poorly 
EoF, not suited. 
suited. 
Otisco? OLB ones ceescs i ateseg clone caseGee fee Not suited__.-.--- Poorly suited -_-_- Poorly suited. ---_- Poorly suited. .-- 
Roscommon: Re...-._..--------------------+--+- Not suited_..----- Poorly suited __-.- Poorly suited -- --- Not suited...---.. 
Rubicon: RdB, RdC, RdE, RoB--.-.-_---------- Not suited__..---- Not suited_.....--- Poorly suited_-.-.- Poorly suited... --- 
Rudyard: RrB_-.---_------------------------- Suited____.------ Suited___-_._.--.- Suited__-.-.--.-- ‘Suited___---.---- 
Ruge: Ru_...-------------------------- +--+ Not suited___-.--- Poorly suited ----- Poorly suited..--.- Suited..-.------- 
Saugatuck: SaB.---...----------------------+- Not suited_....-- Poorly suited ~-.-) Poorly suited_.--- Poorly suited_ Sees 
Sims oe 2 eds et eee Joe os Sole ee eee Not suited. -__-.-- Poorly suited _---- Poorly suited ----- Well suited. _----- 
Mapped only in a complex with a Bergland : 
soil. 
Stony land: St.-.......-.--------~------ ee Not suited_..----- Poorly suited... -- Suited. .._..---.-- Suited_.--------- 
Summerville: SuB__.....--------------------- .| Not suited.....__- Not suited___----- Poorly suited. - --- Suited. .--------- 
*Tawas:. Tay TGizcecetosed ese eee Not suited...-_... Poorly suited. --.- Not suited___...-- Not suited..-..-_- 
For Carbondale part of TC, seé Carbondale 
series. 
Ubly: 
Ub Bi 35 ones So occ sce eee sete Well suited..-._--- Well suited__-_.-- Well suited. ___..- Well suited__._-_- 
UbG gees cecoceccnee leh cesleh Suited__.-------- Well suited_--_~_- Well suited. _..--- Well suited__.---- 
Wallace: WaCssco2csescbescsu een ecesseoenesce Not suited__-..--- Poorly suited... Poorly suited~ ---- Poorly suited. . --- 
Warners: Wroiicsss2c-5- 5-2 se 3c t ses sececte es Not suited___----_ ‘Poorly suited----- Not suited_._..--- Not suited....--.- 
Wet alluvial land: Wt...---.-------------------- Poorly suited _-__-- Poorly suited_--.- Suited_.......---.- Suited. ..---.---- 
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Elements of wildlife habitat—Continued Kinds of wildlife 


Coniferous Wetland food Shallow-water Excavated Open-land ‘Woodland Wetland 
woody plants and cover plants developments ponds wildlife wildlife wildlife 
Suited__......--- Suited. .__-.-.__- Suited___._-_---. Suited... __----|. Well suited. .__- Suited. __._____- Suited. 
Poorly suited... -- Not suited_...-..- Not suited__.____- Not suited______ Well suited - ---- Well suited __--- Not suited. 
Poorly suited_---- Not suited_.._.._- Not suited...._.-- Not suited_____- Suited.__._--_- Suited_.._._____ Not suited. 
Poorly suited... -- Not suited__._-_-_- Not suited....---.- Not suited____-- Poorly suited. _| Suited. .._----- Not suited. 
Not suited_._.--- Well suited__.-._- Well suited___-_-- Well suited. _._. Not suited__-.-- Not suited__._.- Well suited. 
Suited.-----...-- Not suited..__--.- Not suited._._-.-- Not suited..____ Well suited____- Well suited... -- Not suited. 
Well suited_____-- Well suited. _.-._- Well suited_--.-.- Well suited____- Poorly suited___| Suited_..-_----- Suited. 
Poorly suited... Not suited_...--_- Not suited__....-- Not suited__.__. Well suited_____ Well suited ____- Not suited. 
Poorly suited. _... Not suited__...-.- Not suited__....-- Not suited.._._.- Well suited___-- Well suited. ___. Not suited. 
Poorly suited... __ Not suited._____.. Not suited____.--- Not suited_____- Suited____.__._- Suited_..._.--- Not suited. 
Poorly suited_.._- Not suited___---~- Not suited_____-_-- Not suited__._.- Suited. .___-_-- Suited___-..-.- Not suited. 
Poorly suited__._- Not suited__._._-- Not suited.__.__-- Not suited_____- EoA and EoC, EoA, EoC, and Not suited. 
well suited; EoD, well 
EoD and suited; EoE, 
EoE, suited. suited. 
Suited..--..--.-- Poorly suited. ---- Suited_..._..---. Suited_..---._- Poorly suited___| Not suited..._.- Poorly suited. 
Well suited_.____- Not suited__._.--- Well suited.__.._- Well suited__..- Poorly suited.._| Well suited-_-_- Poorly suited. 
Suited.....---..- Not suited_.._..-- Not suited._...... Not suited._._.- Poorly suited. -| Poorly suited...| Not suited. 
Suited. ...---.... Suited___.....--- Suited_....-..-.- Suited....--.-- Suited________- Poorly suited. ..| Poorly suited. 
Well suited_.-___- Well suited. ___._- Suited_...._----- Not suited... __ Not suited_____- Suited.-....... Suited. 
Well suited_..--.- Poorly suited_ - --- Suited...._....-- Suited. ._.....- Poorly suited. ._| Not suited...._. Poorly suited. 
Well suited_.-_-_- Well suited. -.__--- Well suited.._.--- Well suited __._- Suited________- Suited..__.-_.- Well suited. 
Suited...--.---.- Not suited._.__--- Not suited._._.-_- Not suited.._..- Poorly suited_..| Poorly suited._.| Not suited. 
Suited__...----.. Not suited__._.-.- Not suited..._.... Not suited. __.__ Poorly suited___| Suited._.-.-.-- Not suited. 
Poorly suited__-.- Suited. -___.---__ Well suited____._. Well suited____- Not suited_..__- Not suited__.__. Well suited. 
Poorly suited__--_. Not suited_..__-.- Not suited___.___- Not suited___.__ Well suited. ___- Well suited_....} Not suited. 
Poorly suited. ---. Not suited_____._- Not suited_-.____- Not suited__.--. Well suited. ._._ Well suited. --.- _ Not suited. 
Well suited____... Not suited__....-- Not suited_-...--- Not suited_..... Poorly suited__.| Poorly suited.__| Not suited. 
Not suited_-.---- Not suited__._.--- Well suited--__._- Well suited ____- Not suited_____- Poorly suited__.| Well suited. 
Suited__...------ Well suited_._.__- Poorly suited. .._- Not suited_.....| Suited_..._..-- Suited...-.-.-- Suited. 
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Hardwood woody planis.—These plants are hardwood 
trees and shrubs that grow vigorously and produce 
sprouts, fruits, or seeds that wildlife browse on. These 
woody plants either grow naturally or are planted. Exam- 
ples are maple, beech, oak, poplar, birch, dogwood, willow, 
hawthorn, viburnum, wintergreen, raspberries, black- 
berries, cherries, grapes, and blueberries. 

le lied woody plants——Examples of native or 
planted coniferous’ trees and shrubs are pine, spruce, 
white-cedar, hemlock, balsam fir, yew, larch, and juniper. 

. Wetland food and cover plants.—These are plants that 
grow in moist or wet sites and that provide food and 
cover for waterfowl and fur-bearing animals. Examples 
are cattails, sedges, bulrushes, smartweed, wild millet, 
water plantain, wildrice, arrowhead, pondweed, pickerel- 
weed, wild celery, duckweed, and burreed. 

Shallow-water developments—These are impound- 
ments of shallow water in marshy areas and stream chan- 
nels. They consist of low dikes, nearly level ditches, dug- 
outs, and devices to maintain water at a depth suitable 
for wetland wildlife. 

Eacavated ponds.—Migrating waterfowl are especially 
attracted to excavated ponds or dugout ponds. Such 
ponds should have an independent source of water. They 
should not depend on runoff from surrounding areas, 
though they benefit from runoff that is not excessive. 

The ratings shown in table 4 under the heading “Kinds 
of wildlife” apply to wildlife in general and not to a 
specific species. Not considered, therefore, are present 
land use, existing vegetation, and the extent of artificial 
drainage provided, becatise these factors are subject to 
change. Nor is consideration given to the ability of wild- 
life to move from place to. place. 

A rating of weld suited or suited means that the soil can 
be managed most practically and has the best chance of 
success, A rating of poorly suited does not necessarily 
mean that a soil cannot be managed for wildlife, but it 
does indicate that a high level of management is required 
to improve the soil. Following are discussions of the 
kinds of wildlife. 

Open-land wildlife—This kind of wildlife is made u 
of birds and mammals that normally frequent cropland, 
pasture, meadow, and areas overgrown with grasses, 
herbs, and shrubs. Examples are meadowlark, field spar- 
row, red fox, snowshoe rabbit, woodchuck, and hawk. 

Woodiand wildlife-——These birds and mammals nor- 
mally frequent wooded areas consisting of hardwood 
trees, coniferous trees, shrubs, or mixed stands of such 
plants. Among them are squirrel, raccoon, ruffed grouse, 
woodcock, woodpecker, warbler, nuthatch, deer, gray fox, 
and owl. 

Wetland wildlife—tIn this group are birds and mam- 
mals that normally frequent such wet areas as ponds, 
marshes, and swamps. Examples are muskrat, duck, geese, 
heron, rail, kingfisher, mink, crane, and bittern. 


Engineering Uses of the Soils ° 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, pipelines, building foundations, facilities 


*Kerrn I. BaAKeMAN, civil engineer, Soil Conservation Service, 
assisted in the preparation of this subsection. 


for storing water, structures for controlling erosion, 
drainage systems, and systems for disposing of sewage. 
Among the soil properties most important. to engineers 
are permeability, shear strength, compaction characteris- 
tics, drainage, shrink-swell characteristics, grain size, 
plasticity, and reaction. Also important are depth to 
water table, flooding hazard, depth to bedrock, and relief. 
Such information is made available in this subsection. 
Engineers can use it to— 


1. Make studies of soil and land use that aid in 
selecting and developing sites for industries, busi- 
nesses, residences, and recreational facilities. 

2. Make estimates of engineering properties for use 
in planning agricultural drainage structures, 
dams, and other structures for conserving soil and 
water; in locating suitable routes for under- 
ground conduits and cables; and in locating sites 
for sewage disposal fields. * 

3. Make preliminary evaluations of soil conditions 
that will aid in selecting locations for highways, 
airports, pipelines, and sewage disposal fields, and 
in planning detailed surveys of the soils at the 
selected locations. 

4, Locate sources of sand, gravel, and other material 
for use in construction. 

5. Correlate pavement performance with the soil 
mapping units and thus develop information that 
will be useful in designing and maintaining the 
pavements. 

6. Supplement information obtained ‘from other 
published maps, reports, and aerial photographs 
for the purpose of making maps and reports that 
can be used readily by engineers. 

7. Determine suitability of soils for movement of ve- 
hicles and construction equipment. 

8. Develop other preliminary estimates for construc- 
tion purposes pertinent to the particular area. 


It should be emphasized that the interpretations made 
in this survey are not a substitute for the sampling and 
testing needed at a site chosen for a specific engineering 
work that involves heavy loads or at a site where excava- 
tions are to be deeper than the depths of the layers here 
reported. The estimates reported are generally to a depth 
of about 5 feet, and they normally do not apply to greater 
depths. Nevertheless, by using this survey, an engineer 
can select and concentrate on those soil units most impor- 
tant for his proposed kind of construction. In this man- 
ner the engineer can reduce the number of soil samples 
taken for laboratory testing and complete an adequate 
soil investigation at minimum cost. 

The mapping units shown on the maps at the back of 
this survey may include small areas of different soils. 
These included soils may be as much as 2 acres in size. 
They are too small to be mapped separately and generally 
are not significant to farming in the area but may be 
important in engineering planning. 

Information of value in planning engineering work is 
given throughout the text, particularly in the sections 
“Descriptions of the Soils” and “Formation, Morphology, 
and Classification of Soils.” 

Some of the terms used by the scientist may be unfami- 
liar to the engineer, and some words, for example, soil, 
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clay, silt, and sand, may have special meaning in soil 
science. These and other special terms used in the soil 
survey are defined in the Glossary at the back of this 
survey. Most of the information about engineering is 
given in tables 5, 6, 7, and 8. 


Engineering classification systems 


Agricultural scientists of the United States Depart- 
ment of Agriculture classify soils according to texture. In 
some ways this system of naming textural classes is com- 
parable to the systems most commonly used by engineers 
for classifying soils; that is, the system of the American 
Association of State Highway Officials (AASHO) and 
the Unified system. Both classification systems are used in 
tables 5 and 6 and are briefly described here. 

Most highway engineers ‘classify soil material in 
accordance with the system approved by the American 
Association of State Highway Officials (7). In this sys- 
tem soil materials are classified in seven principal groups. 
The groups range from A-1 (gravelly soils having high 
bearing capacity, the best soils for subgrade), to A~7 
(clayey soils having low strength when wet, the poorest 
soils for subgrade). Within each group the relative engi- 
neering value of the soil material is indicated by a group 
index number. Group index numbers range from 0 for the 
best material to 20 for the poorest. 

Some engineers prefer to use the Unified soil classifica- 
tion system (9). In this system soil materials are identi- 
fied according to their texture, plasticity, and perform- 
ance as construction material. Soil materials are identified 
as coarse grained (GW, GP, GM, GC, SW, SP, SM, and 
SC), fine grained (ML, CL, OL, MH, CH, and OH), 
and highly organic (Pt). 


Engineering test data 


Engineering test data for two series sampled from four 
locations in Charlevoix County are given in table 5. 
These data were obtained from tests performed in the 
laboratories of the Bureau of Public Roads in accordance 
with standard procedures of the American Association of 
State Highway Officials. 

The soil samples were taken from selected horizons of 
the soils at representative sites. They do not represent the 


entire range of soil properties in the county, or even those’ 


properties within the two series sampled. 

Both the AASHO and Unified classifications are listed 
in table 5. These classifications are based on data obtained 
by mechanical analyses and by tests to determine the 
liquid limit and the plastic limit. The mechanical analy- 
ses were made by the combined sieve and hydrometer 
method. Percentages of silt and clay determined by the 
hydrometer method should not be used in naming tex- 
tural classes for soil classification. The information is 
useful, however, in determining general engineering 
properties of the soils. 

The terms for texture used by soil scientists have dif- 
ferent meanings to engineers. For example, clay, to soil 
scientists, refers to mineral grains less than 0.002 millime- 
ter in diameter, but engineers frequently define clay as 
less than 0.005 millimeter in diameter. These and other 
terms used by. soil scientists are defined in the “Soil Sur- 


vey Manual” (5) and in the Glossary at the back of this 
survey. 


The tests for liquid limit and for plastic limit measure 
the effect of water on the consistency of the soil material. 
As the moisture content of a clayey soil increases from a 
very dry state, the material changes from a semisolid 
state to a plastic state. As the moisture content is further 
increased, the material changes from the plastic state to a 
liquid state. The plastic limit is the moisture content at 
which the soil material passes from a semisolid to a plas- 
tic state. The liguid limit is the moisture content at which 
the material passes from a plastic to a liquid state. The 
plasticity Fides is the numerical difference between the 
liquid limit and the plastic limit. It indicates the range of 
moisture content within which the soil material is in a 
plastic condition. 


Engineering properties 


Table 6 gives estimates of properties of soils significant 
in engineering. The estimated properties are those of the 
representative soil. If test data are available, that infor- 
mation is used. If test data are not available, the esti- 
mates shown are based on comparisons with the soils that 
were tested in Charlevoix County and with similar soils 
tested in other counties. . 

Depth to the seasonal high water table is the maximum 
height to which the water table rises during the year. The 
estimates are for soil material that has not been artifi- 
cially drained. In general, the information in the table 
applies to a depth of less than 5 feet. Depth from the 
surface normally is given only for the major horizons. 
Other horizons are listed if they have engineering proper- 
ties significantly different from adjacent horizons. Depth 
to bedrock is given in footnotes in table 6 for soils of the 
Barker series, shallow variant, and of the Detour, Johns- 
wood, Ruse, and Summerville series. Inclusions of bed- 
rock in other soils are described in the mapping units in 
the section “Descriptions of the Soils.” 

The estimated classification according to the textural 
classification of the U.S. Department of Agriculture and 
according to the AASHO and Unified classification sys- 
tems is given for each important layer. The figures show- 
ing the percentage of material passing through sieves 
Nos. 4, 10, and 200 are rounded off to the nearest 5 per- 
cent. The percentage passing the No. 200 sieve approxi- 
mates the combined amount of silt and clay in the soil. 

“In the column showing permeability are estimates of 
the rate at which water moves downward through undis- 
turbed soil: material. The estimates are based mainly on 
texture, structure, and consistence of the soils. : 

Available water capacity, expressed in inches per inch 
of soil depth, refers to the capacity of soils to a depth of 
60 inches or to the depth of bedrock to store water’ availa- 
ble for use by most plants. It is commonly defined as the 
difference between the percentage of soil water at field 
capacity and the percentage at wilting point. ‘ 

Reaction, as shown in table 6, is the measured range in 
pH values for each major horizon|of the described repre- 
sentative soils as determined in the field. It indicates the 
acidity or alkalinity of the soils, A pH of 7.0, for exam- 
ple, indicates a neutral soil; a lower pH value indicates 
acidity ; and a higher value indicates alkalinity. 

Shrink-swell potential refers to the change in volume 
of the soil that results from a change in:moisture content. 
The estimates are based mainly on the amount and kind 
of clay in the soil. 
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TaBLE 5.—Engineering 
(Tests performed by the Bureau of Public Roads in accordance with standard 


Mechanical analysis ! 
Bureau of 
Soil name and location Parent material | Public Roads Depth Percentage passing sieve— 
report No. 
3-in. “Yein, No. 4° 
(4.7 mm.) 
Emmet sandy loam: : _ Inches 
100 feet west of northeast corner of SE% sec. 14, | Sandy loam. S-39598 (0a a eee 100 99 
’. 34.N., R. 7 W. (Modal). $-39599 5-18 |_-.------- 100 98 
S-39600 28-37 |. 222-522. 100 98 
S-39601 37 100 90 82 
285 feet north and 171 feet east of southwest cor- | Sandy loam. S8-39602 0-6 |_L_------- 100 99 
ner of sec. 23, T. 34 N., R.7 W. (Coarser tex- S-39603 8-12 |. -------- 100 98 
tured than modal profile). §-39604 20-38 100 96. 94 
$-39605 38-45 100 95 90 
Leelanau loamy sand: 

684 feet west and 120 feet south of northeast cor- | Loamy sand. 8-39614 

“ner of NW sec. 32, T. 32 N., R. 6 W. (Modal). 8-39615 

8-39616 

S-39617 
$-39618 50-72 100 97 95 

NWSW sec. 23, T. 34 N., R. 7 W. (Coarser | Loamy sand. S-39610 Qn—4 eves Societe eet aces 

textured than modal profile). S-39611 8-16 j|___-.-...- 100 99 
S-39612 20-46 100 99 97 
8-39613 46-60 100 99 97 


1 Mechanical analyses according to AASHO Designation T 88 (1). Results by this procedure frequently may differ somewhat from 
results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the 
fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, in- 
cluding that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and 
the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in 


TABLE 6.—LEstimated engineering 


[An asterisk in the first column indicates that at least one mapping unit is made up of two or more kinds of soil. The soils in such mapping 
as indicated. The symbol < means less 


Classification 
Depth to Depth 
Soil series and map symbols seasonal from 
high water | surface! USDA texture 
table 
Feet Inches 

*Alpena: AgB, AgD, AgF, Ak_..-..----.-.- Lee. >3 0-10 | Gravelly sandy loam 

For Kiva and East Lake parts of Ak, see their 10-60 | Very gravelly sand......-..------.--------------+- 
respective series. 

*Angelica: An. --.-..-...------.---------------- <1 0-8 Loatis ooo sce ewes awSas sSeetee wl be tele s susee2s 
or Ensley part of An, see Ensley series. 8-28 Sandy loam. j.ceaesovtee seed seseee terete cess ees 
28-60: | | roam 2:2 oon nt eae cb cece daseteceseueseies 
Aus‘Gres®: “(APA S222 20522255 22 ee sel sense eeud 1-2 0-12 | Sandigei een Scone St eeusoteorse ate tdecne ose sateuess 
12-30 | Loamy sand and sand______------_----------------- 
30-60 Sand__.-.-.- ES cy ae ae in a hk Mes Lae ae 
Au Gres, loamy substratum: AuA__.....----------- 1-2 O10" < | Sanducosese jesus ceedece ee cece leo desecs eases 
10-25 Loamy: sand <..s2.2scs set eesseecce cess cesetelesce 
25-48° | Sandsoves en set sel coc Ses Solel ee oess cee Sood 
48-60. | Loame<. os-ococn sce eecuesece so sense nese ll eeesce 
Barker: BaB, BaC, BaE._.-...-..-.---.---------. 2-3 0-12 | Loam and silt loam__.-__-_.-.--.---.--------------+ 


12-26 | Heavy silt loam and silty clay loam-_-___._.-.-------- 
26-48 | Shaly silty clay loam_...-....---------------------- 
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test data 
procedures of the American Association of State Highway Officials (AASHO) (1)] 
Mechanical analysis !—Continued Classification 
Plastic- = 
Percentage passing sieve-—Continued Percentage smaller than— Liquid ity 
limit index 


: AASHO: Unified § 
No. 10 No. 40 No. 200 0.05 mm. | 0.02 mm. | 0.005 mm. | 0.002 mm. 


(2.0 mm.) | (0.42 mm.) |(0.074 mm.) 
Percent 
98 81 26 25 17 7 6 ‘NP ‘NP | A-2-4(0) 8M 
97 80 23 21 16 10 7 NP NP | A-2-4(0) SM 
97 82 22 20 18 17 15 17 3 | A~2-4(0) SM 
80 65 VW 15 14 ll 10 NP NP | A~2-4(0) SM 
99 85 24 22 15 7 4 NP NP | A~2-4(0) SM 
97 82 16 16 11 5 2 NP NP | A-2-4(0) SM 
93 79 20 19 18 15 12 17 2 | A-2-4(0) SM 
87 73 18 17 16 12 10 NP. NP | A-2-4(0) SM 
100 84 21 20 16 7 5 NP NP | A-2-4(0) SM 
98 82 11 10 8 6 4. NP NP | A-2-4(0) SP-SM 
97 82 7 16 5 5 4 NP NP | A-3(0) SP-SM 
98 80 16 15 15 14 13 NP NP | A-2-4(0) SM ss. 
93 77 12 11 10 9 8 NP NP | A-2-4(0) SP-SM 
100 87 17 16 13 6 5 NP NP | A-2-4(0) |}. SM 
99 84 9 8 6 4 4 NP NP | A-3(0) SP~SM 
95 73 6 5 4 4 4 NP NP ; A-3(0) SP-SM 
96 72 8 7 6 6 5 NP NP | A-3(0) SP-SM 


this table are not suitable for use in naming textual classes for soil. 
2? Based on AASHO Designation M 145-49 (1). 
3 Based on the Unified soil classification system (9). 
4 Nonplastic. 


properties of soils 


units may have different properties and limitations, and it is necessary to follow carefully the instructions for referring to other series 
than; the symbol > means more than] 
gee Ne Se a a ee 


Classification—Continued Percentage passing sieve— 
fe ee te Available Shrink-swell 
Permea- water Reaction potential’ 
Unified ' AASHO No. 4 No. 10 No, 200 bility capacity 
(4.7 mm.) | (2.0 mm.) | (0.074 mm.) 
Inches per inch 
Inches per hour of aoik pH value 
SM A~2 70-85 55-80 15-30 | 6. 3-20. 0 0, 14 6. 6-7. 3 | Low. 
GP or SP A-1 25-60 20-60 0-5 6. 3-20. 0 . 04 2 7.9-8.1 | Low. 
ML or CL A-4 100 90-100 60-75 | 0. 63-2. 0 . 20 6. 6-7. 8 | Low. 
SM or ML A-2 or A-4 100 85-100 25-55 | 0. 63-2. 0 14 7.4-7.8 | Low. 
ML or CL A-4 or A-6 100 80-95 60-80 | 0. 20-0. 63 16 27, 4-7,8 | Low to moderate. . 
SP or SP-SM A-3 100 95-100 0-10 6. 3-20. 0 . 06 6. 1-6. 5 | Low. 
SP or SP-SM A-3 100 95-100 0-10 | 6. 3-20.0 . 08 6. 1-6. 5 | Low. 
SP or SP-SM A-3 100 95-100 0-10 | 6. 3-20.0 . 06 6. 6-7. 3 | Low. 
SP or SP-SM A~-3 100 100 0-10 | 6. 3-20.0 . 06 6. 1-6. 5 | Low. 
SM A~2 100 100 15-20 6. 3-20. 0 . 08 | 6. 1-7. 3 | Low. 
SP or SP-SM A-3 100 100 0-10} 6, 3-20.0 . 06 6. 6-7. 3 | Low. 
ML or CL A~4 to A~-6 95-100 90-100 60-80 | 0. 20-0. 63 16 27, 4-8, 1 | Low to moderate. 
ML A-4 95-100 95-100 55-75 ) 0. 63-2. 0 . 22 6. 1-6. 5 | Low. 
CL A-6 95-100 80-90 75-85 | 0. 20-0. 63 . 20 6. 6-7. 3 | Moderate. 
CL A-6 90-95 65-90 60-85 | 0. 20-0. 63 18 27, 4-7.8 | Moderate. 
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TABLE 6.—Estimated engineering 


Classification 
Depth to Depth 
Soil series and map symbols seasonal from 
high water | surface! USDA texture 
table 
Feet Inches 
Barker, shallow variant:? BcB..-__.._-._-__-.-----_- 1-2 0-5 OSM es foo ok Sockets. Se epee eteoue es veto 
5-18 | Clay loam and clay-....-.....-.---.--------------- 
18-28 | Shaly clay...-.........--..--2-----.- 22 eee eee 
28 | Shale bedrock. 
*Belding: BdA...-...-..----------------------- ee 1-2 0-16 | Sandy loam and loamy sand_...-...----..----..- 2. 
For Breckenridge part of BdA, see Breckenridge 16-24 | Sandy clay loam__--.._.-.-..--------------------- 
series. 
24-34 | Sandy loam.....---.--_.-..0---- eee eee eee eee 
34-60. | boam...3 27 sees ice eles clan Saste ke oce Soe cee 
“Bergland: Bews-2si2.sce ce. seie tee ded le ule <1 0-12 | Silty clay loam__-.-.-.---..-------.------- eBeroeest 
‘or Sims part of Be, see Sims series. 12218..|, Silty clay. 23-52 2coccec5ceiy ced ce ee eee estat 
; 18-60 | Silty clay._..- sseehe sansa odes So sece Meet 
*Blue Lake: BIB, BIC, BID, BIF, BKB, BKC._..__- >4 0-25 | Loamy sand. .._-._--...-..------------ eee eee 
Her Kalkaska part of BKB and BKC, see Kalkas- 25-50 | Layers of sand and loamy fine sand_......------_..- 
a series, 
50-60 | Sandy loam_-__..2-.-.---2 22 -- eee ee eee 
60-66''| Sand :..2.2- soeccsebsc. ot oe oe cleo ete kee 
Breckenridge... vec sonia deste te te tence ed <1 0-13 | Sandy loam and loamy sand._.-...-.----.-------.-- 
Mapped only in a complex with a Belding soil. 13°20) | Loam se22-2 25-6 kbc ence wake be ece Gesee 
20-31 Sandy loam_._____---_----..---------------- eee 
31-60 | Silt loam and silty clay loam...._.-..--.--_.--.-.--- 
Brevort:: BV isos. st cca cowed cen eaesteocels sae eeee <1 0-4 Loamy ‘sands. 2220s. ce secs eile cpesccceeuedeceue 
4-22 Sanden .2 oes obese 4 ce sce ede hetoee et soe oe ses 
22-60; .) “LOam 02. to ee oe ie cede ewer ceoseeseu cau caue 
Brimley: BwB._...............--.---------------e 1-2 0-14: | Loam. ones ose et Os es Sa 
14-25 | Fine sandy loam and heavy loam__.._-..--_-_-.._--- 
25-60 | Stratified silt and very fine sand....._...-._---..---- 
Bruce: (Byi.2-s2 2c sven es ee eater sac selee cect <1 0-12: || Silt: loam... 22-555 -osces soe ses Seto sees ebeics 
12-24 | Loam and clay loam 6 se oe ee Se Ss 
24-60 | Stratified silt loam and very fine sand._--.-.-....---- 
Carbondale: Cac<2 2200s scgeseke steel swede ccs 0 0228. |S Mucki2. 322 so ene oe ee es See se 
28-42. || Mucky. Peato.-22 02-2002 b eee ecg eed 
Cathro:).« Coscdus22 2s eee se cele n Sees 0 0-26 || Muckiais2. osc Sia Saat eu euee vedic ces 
26-60 | LO@Ms cos 26 022 eco ct ci ete tos teoteseececeok 
*Charlevoix: CmB, CnB, CKB........._..--------- 1-2 0-8 
For Mackinac part of CmB and CnB, see Mackinac 8-16 
series; for Kawkawlin part of CKB, see Kaw- 16-22 : 
kawlin series. 22-60 | Sandy loam_.._---___-..__-.---------------------- 
Croswell: CrA._...0.--------- 2 eee eee eee 2-3 O=10" "Sands vocals se ee alee eo eh eee eS Sed 
10-60, ' | Sand)... 05 0u ost boo pec ooe de eo ven cteudcacws 
*Deer Park: DDB, DDC, DDE._......--- 22 - ee. >4 0-7 Pine: Sarid 4s 2522s ded ote doko ste es ckeesdeeusae 
For Dune land part, see Dune land. 7-60) | Sand. ono ee neh ae cece ee teed nu scues 
Detour: 4 DeB._-_.....-...-----_------2 2-2 eee 1-2 0-10 | Cobbly loam §.....----.2-22-0------- eee eee eee 
10-20 | Cobbly sandy clay loam 5.__.___.._-.----------- aes 
20-40 | Cobbly sandy loam 6_.__.....-__-..-.-.----.-------- 
Dune lands 221 2.2 og ed be esc ede whe sed >4 0-60" || Sands-2232: eee osc. bck Wee elie eet or Se 


Mapped only in an association with Deer Park 
soils, 
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Classification—Continued 


Unified 


SM 
SC or SM-SC 
or CL 


SM 
ML-CL or CL 


SM 
Layers of SM 
and SP-SM 


ML or CL 
SM 

SP-SM or SP 
ML or CL 
MI-CL 

ML or CL 


Layers of ML 
and SM 


| ML 
ML-CL 
Layers of ML 


Pt 
Pt 


Pt 

ML-CL 

ML 

SM or ML 
ML 

SM or ML 
SP-SM orSM 
SP 

SP-SM or SM 
SP or SP-SM 
ML-CL 

CL or ML 
ML or SM 
SP 


AASHO 


A-6 
A-6 or A-7 


A-2 
A-6 


A-2 
A-4 or’A-6 


-A-6 
A-7 
A-7 


A-2 
A-2 


A-2 or A-4 
A-3 


A-2 or A-4 
A-4 

A-2 or A-4 
A-4 or A-6 


A-2 
A-3 
A-4 or A-6 


A-4 

A-4 or A-6 

Layers of 
A-4 and 
A-2 


A-4 

A-2 or A-4 
A-6 or A-4 
A-2 or A-4 


A-2 or A-3 
A-3 


A-2 or A-3 
A-3 
A-4 
A-6 or A-4 
A-4 


A-3 


Percentage passing sieve— 


No. 4 
(4.7 mm.) 


No. 10 


No. 200 


(2.0 mm.) | (0.074 mm.) 


90-100 


100 
95-100 
80-95 


100 
100 
95-100 


Available 
Permea- water 
bility capacity 


Inches per inch 


Inches per hour 
0. 63-2. 0 
0. 20-0. 63 
0. 06-0. 20 
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Shrink-swell 
potential 


Low. 
Moderate to high. 
High. 


Low. 
Moderate. 


Low. 
Moderate. 


Moderate. 
High. 
High. 


Low. 
Low. 


Low. 
Low. 


Low. 
Low. 
Low. 
Low to moderate. 


Low. 
Low. 
Moderate. 


Low. 
Low. 
Low. 


Low. 
Low to moderate. 
Low. 


Variable. 
Variable. 


Variable. 
Low to-moderate. 


Low. 
Low. 
Low to moderate. 
Low. 


Low. 
Low. 


Low. 
Low. 


Low. 
Low to moderate. 
Low. 


Low. 
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TABLE 6.—Estimated engineering 


Depth to | Depth 


Soil series and map symbols seasonal from 

high water | surface! 
table 

Feet Inches 
East Lake: EaB, EaC..--.---.------------------- >3 0-11 
11-32 
32-60 

Eastport: EdB, EdC_..-.----.-------------------- ; >4 0-8 
8-20 
20-60 

Edmore: Re. o<2-seesecuss otc son coc e coceece See ele <1 0-7 
7-36 
36-60 
Edwards:. ‘Ek: 2o2 e235 soc sce dees ecceseseleuslotes 0 0-24 
24-42 
*Emmet: EmA, EmB, EmC, EmD, EmE, EnB, Enc, >4 0-20 
EnD, En€, EnF, EoA, EoB, EoC, EoD, Eo€, EoF, 20-36 
ELB, ELC, ELE. 36-60 


For Leelanau part of EnB, EnC, EnD, EnE, EnF, 
ELB, ELC, and ELE, see Leelanau series; for 
the Onaway part of E0A, EoB, EoC, EoD, EoE, 
and EoF, see the Onaway series. 


Engleysc 2-22.22 3220326 concecsivececustleecsectses <1 0-7 
Mapped only in a complex with an : “Angelica soil. 7-22 
22-60 
Epoufette: Ep-_.---------------------+----------- <1 0-11 
11-18 
18-60 
Gladwin: ‘GIB: <2 -2.c2scccn 5 eles eecsce cee cees 1-2 0-17 
17~25 
25-60 
Greenwood: Gr___-.----------------------------- 0 0-12 
12-42 

Hessel:= HS 2.2ce e520 soe fice ce peteeusdess <1 0-8 
8-40 
Tosco: JIBiccct Sone foscute sec cesc ote e ects cts 1-2 0-12 
12-30 
30-60 
Johnswood:® JoC.....--.------------------------- >2 0-11 
11-40 
at eagirt KaB, KaC, KaD, KaE, KaF, KLB, >4 0-10 
KLC, KLE. 10-22 
For iedleaat part of KLB, KLC, and KLE, see 22-60 

Leelanau series. 

Kawkawlin: KnC_._.__..-.-.-------------------- 1-2 0-15 
15-25 
25-60 
Kerston: “Kriss hoe 2c. tosis ede doko tees 0 0-13 
13-17 
17-28 
28-42 
Kivaeie tee tite Sot oma he A dat Sel fk ek >4 0-10 
Mapped only in an undifferentiated unit with 10-18 


Alpena and East Lake soils. 18-60 


Classification 


USDA texture 


Loamy sand and sand_.._---.---------------------- 
Loamy sand sic 2sso220 so oot ce one se ece te ete be 
Very gravelly sand__.-.-.-.----.----.-------------- 


Sandy loam ess Sena weet ert Sats coe esses 
Loam y ‘san@ ist 2. she es ee eos gece eden eee 
Loamy sand. <2 osssss5- eects ees ee ee ce eset 


hoam 2422.2 soe es a ese nee eveee eet cee dees 
Sandy loam:..255 62. -4205 2 2deutsserssoeece cosets 
Bandy loamis.22.22 so s5cc oe cnGenteescse eins se sess. 


Sandy loam and loamy sand. _--.-..---------------- 
Bandy-lodm:.22s2028- 55252 co ese Sees ne ees 
Gravelly sand 


Cobbly loam 2.22: 2c hee oeuleecese edad soe ee te 
Cobbly loam! 2222052 pet o22- hee ee et 


Lamy sand ..csoecccecscece lets. ees Sole eee 
Loamy sand and heavy loamy sand_-_.._------------- 
Loam. 2022s S200) Soi eet ec eeeee ete wctecceesects 


Cobbly loam §.......-.--------------------+-+------ 
Cobbly loam ®_.2_...-.ss--s2252e sel ben eb sei nee ee 


Heavy silty clay loam__-_-..----------------------- 
Silty clay loam___._-.-..-------------------------- 


Gravelly loamy sand 
Sandy loam____._.-.-------------------- 
Gravelly sand.....--.--.-----------------+--------- 
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Classification—Continued Percentage passing sieve— 
: Available Shrink-swell 
Permea- water Reaction potential 
Unified AASHO No. 4 No. 10 No. 200 bility capacity 
(4.7 mm.) | (2.0 mm.) | (0.074 mm.) 
Inches per inch 
Inches per hour of soil pH value 

SM A-2 95-100 80-90 10-25 | 6. 3-20. 0 ¢ 6. 1-6. 5 | Low. 

SM A-2 75-95 70-90 15-30 | 6. 3-20. 0 .10 6. 1-7. 3 | Low. 

GP or SP A-1 25-60 20-60 0-5 >20. 0 . 02 27, 4-7.8 | Low. 

SP-SM or SM A-2 or A-3 100 95-100 5-15 | 6. 3-20.0 . 08 6. 6-7. 3 | Low. 

SP-SM or SM A-3 or A-2 100 95-100 5-15 | 6. 3-20. 0 . 08 5. 6-7. 3 | Low. 

SP A-3 90-100 85-100 0-5 6. 3-20. 0 . 06 27, 4-7.8 | Low. 

SM A-2' or A-4 95-100 90-100 25-45 | 2. 0-6.3 14 6. 1-6. 5 | Low. 

SM A-2 95-100 90-100 20-35 | 2.0-6.3 .10 6. 1-7. 3 | Low. 

SM A-2 85-95 80-95 15-35 | 2. 0-6.3 10 27,4-7.8 | Low. 

Pt hd ahs ahh MNS eh aN ice deine nee in Te hc mn ar er ee ee 2. 0-6. 3 . 50 27, 4-7.8 | Variable. 
Sheche ties oc estes vote tek ean el SLE o cee (8) (8) 77, 9-8..1 | Variable. 

SM A-2 or A-4 95-100 90-100 25-45 | 2.0-6.3 14 6. 1-6. 5 | Low. 

ML or ML-CL A-4 95-100 90-100 55-80 | 0. 63-2. 0 16 6. 1-6. 5 | Low. 

SM A-2 or A-4 80-95 75-90 20-45 | 2.0-6.3 12 27,4-7.8 | Low. 

ML or ML-CL A-4 95-100 90-100 55-70 | 0. 63-2. 0 . 20 6. 6-7. 3 | Low. 

SM or ML A-4 95-100 90-100 40-60 | 0. 63-2. 0 .14 7. 4-7.8 | Low. 

SM A-2 or A-4 85-95 80-95 20-45 | 2.0-6.3 12 27, 4-7.8 | Low. 

SM A-2 95-100 95-100 15-30 | 2. 0-6. 3 .12 6. 6-7. 3 | Low. 

SM A-2 or A-4 95-100 85-95 20-40 | 2.0-6.3 .12 7, 4-7. 8 | Low. 

GP or SP A-1 40-80 30-70 0-5 |. 6.3-20.0 . 04 27, 4-7.8 | Low. 

SM A-2 95-100 95-100 15-30 | 6. 3-20. 0 12 6. 1-7. 3 | Low. 

ML or CL A-4 or A-6 70-100 90-100 50-70 | 2. 0-6.3 16 6. 6-7. 3 | Low. 

SP or SP-SM A-3 55-80 50-70 0-10 | 6. 3-20.0 04 27,4-7.8 | Low. 

Pt eset et Battle AO i es fee 2. 0-6. 3 50 4, 5-5. 0 | Variable. 

Pt Lp MA cece A vis EW Stl atta NS Ae eel vat Loe, 2. 0-6. 3 . 50 4, 5-5. 0 | Variable. 

ML or ML-CL A-4 100 70-95 50-70 | 0. 63-2. 0 . 20 7. 4-7.8 | Low. 

ML or CL A-4 or A-6 95-100 65-70 55-65 | 0. 2-0. 63 .18 27, 4-7. 8 | Low to moderate. 
SM A-2 95-100 95-100 15-30 | 6. 3-20. 0 .10 6.1 6.5 | Low. 

SM or SM-SC A-2 95-100 95-100 15-30 | 6. 3-20.0 . 10 6. 1-7. 3 | Low. 

ML or CL A-4 or A-6 85-95 80-95 60-70 | 0. 20-0. 63 . 18 7. 4-7.8 | Low to moderate. 
SC A-4 100 50-65 35-45 | 0. 63-2. 0 1 2C 7, 4-7.8 | Low. 

ML or CL or SC | A~4 or A-6 90-95 45-85 35-60 | 0. 63-2. 0 .18 27, 9-8. 1 | Low. 

SP-SM or SM A~2 or A-3 100 95-100 5-20 | 6, 3-20. 0 . 08 5. 6-6. 0 | Low. 

SP or SP-SM A-3 100 | 95-100 0-1C 6. 3-20. 0 . 0& 5. 6-6. 0 | Low. 

SP A-3 100 95-100 0-5 6. 3-20. 0 . 06 6. 1-6. 5 | Low. 

A-4 95-100 95-100 55-7C | 3. 63-2. 0 . 26 6. 1-7. 3 | Low. ; 
CL or CH A-6 or A-7 95-100 95-100 70-88 | 0. 2-0. 63 16 6. 6-7. 3 | Moderate to high. 
A-6 90-95 85-95 70-8U 0. 2-0. 63 J1E 37, 4-7. 8 | Moderate. 

Pte cece 8, Hamat ere O Ree te Nsom degre tt 6. 3-20. 0 5 6. 6-7. 3 | Variable. 

SM or ML A-4 100 95-100 35-66 | 2.0-6.3 V4 6. 6-7. 3 | Low. 

Pte ce tetas ee Ns eels ee nee eu k ae att Se ote 2. 0-6. 3 5 6. 6-7. 3 | Variable. 

SM or ML A-4 100 95-100 35-65 2. 0-6. 3 1 27,4-7.8 | Low. 

SM A-2 90-95 70-80 15-3F 6. 3-20. 0 1f 6. 1-6.5 | Low. 

SM A-2 or A-4 85-95 (omit 25-5f: | 2, 0-6. 3 1 6. 1-6. 5 | Low. 

SP or SP-SM A-1 70-90 60-80 0-16 | 6. 3-20.0 04. 37, 4-7.8 | Low. 
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Tasie 6.—Estimated engineering 
Classification 
Depth to Depth 
Soil series and map symbols seasonal Lada 
high water | surface! USDA texture 
table 
Feet Inches 
Lake beaches: Lb. 
Too variable to be rated. Onsite investigation 
required. 
*Leelanau: (LdB, LdC, LdD, LdE, LdF, LrB, LrC, >4 0-20 | Loamy sand. —-..--_------------------+.4----------- 
LrD, LrE, LrF, LEB, LEC, LEE. / 20-42 Layers of loamy sand and sandy loam_--_-..-__------- 
For Rubicon part of LrB, LrC, LrD, LrE, and 42-60 Loamy sand=--.2scoccceSeccespteees eth ld loess. ce 
LrF, see Rubicon series; for Emmet part of 
LEB, LEC, and LEE, see Emmet series. 
Linwood: (UScsctscsbaceccscars eet eesesteeck 0 0=20:> | Muckiccuctocsesc iss eect. cess setecws sess 
20-60 TOs fe Se en ee ee ee CE 
*Lupton: bt LU sces2ssc2sc pene s coos pevscesen ee 0 0642) | Mulekveecc cee ees lcn sos adi cl esol Seek 
For Cathro part of LU, see Cathro series. 
Mackinae.= 22 22.05.22 222265 less eendcsetscceens 1-2 0-10 Loam ois Seto ee ee I ee OS 
Mapped only in complexes with Charlevoix soils. 10-23 OGM eee ce eee tees ceeded toe or 
23-60 LOGMs ols ciecenesueeeeewes tet eseg eee estes 
Made land: Ma. 
Too variable to be rated. Onsite investigation 
required. 
*Mancelona: McB, McC, McD, McE, McF, MEB, >3 0-18 | Loamy sand-_.-------_-----.---------------------- 
MEC, MEE. 18-26 | Sandy loam----..-- 
For East Lake part of MEB, MEC, and MEE, see 26-60 | Very gravelly sand 
East Lake series. 
Markey: Mkieoc-22 + -2ssee sees ee stee see cob ess 0 0202 | Mutk.4 ssoeseestcedeics lee eeee cei dee ectetee eel 
22-60 | Loamy sand_-_--.-------.-------------------------- 
Menominee: MnB, MnC_-....--------.------------ >3 0-28 | Loamy sand and sand..-.-.-.-.-.------------------ 
28-60 OAM sce cncunsesentcoseeosest weet feos sec 
Munuscong: Mu-_---.---------------------------- <1 0-15 | Fine sandy loam___---.---.-----.--------------4--- 
15-24 08M. ooncecesaeoceuess aes cot ee esas eeeeseecose 
24-60 Silty clay---2-2----2j5--- 2-0 -4--Seseeie- essences 
*Nester: NsB, NsC, NsD, NsE, NEB, NEC, NEE_-.- >3 0-13 Loam onec2 cont ces clk see cae seetess Sacer 
For Emmet part of NEB, NEC, and NEE, see 13-24 | Heavy silty clay loam-__...-.-.-.----------------- ae 
Emmet series. 24-60 | Silty clay loam______------------------------------ 
Onawaysiiece Sil a5 Sol oe cet eee as elocecucecs ees >3 0-17 | Sandy loam.._..-.-.------------------------------ 
Mapped only in complexes with Emmet soils. 17-26 Clay loam::=222 2.02 Jesusess ses Sohn oe ceenceeselens 
26-60. | Loam_._.-------.-------------------------------- 
Otisco? “OtB eae 8- foo es eee eet eee cd 1-2 0-20 | Loamy sand___-_-__._------------------------------ 
20-36 | Layers of loamy sand and sandy loam_.--.---«------- 
36-60 | Loamy sand___.__..---.-.-.---------------------- 
Roscommon: .Resovssocveee ce ctecn veh eee bese st <i 0-5 
5-60 
Rubicon: RdB, RdC, RdE-..------..------------- >4 O-48 °}) Sandi cs cc ccceeco ese ncds seldapen ened oteeeee tess 
18-60 SSatida. coc cet cee eehct orcas soscoesoss ess eee 
Rubicon, loamy substratum: RoB___.-------------- >3 0-9 Sand ¢2 eee eect not aeveeeee dees ceecee es 
9-44. | Sand sss2.0 sieve ccc cn cet oe eect eee cs ece le cise 
44-60 | Loam or clay loam__.__---------------------------- 
Rudyard:: (RrBesuscesec asses sees ete cose ee cee es 1-2 0-13 | Silt loam._._.-.-.--------- iui sobs Seo eho ee . 
13-60 | Silty clay__----- ee ea OND Ace EO tye eat ot Se es ee 
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properties of soils—Continued 


Classification—Continued Percentage passing sieve— 
hes Se he Available Shrink-swell 
Permea- water Reaction potential 
Unified AASHO No. 4 No. 10 No. 200 bility capacity 
(4.7 mm.) | (2.0 mm.) | (0.074 mm.) 
Inches per inch 
Inches per hour of soil pH value 
SM A-2 100 100 15-30 | 6. 3-20.0 10 6. 1-6. 5 | Low. 
SM A-2 100 95-100 5-25 2. 0-6. 3 10 6. 1-6. 5 | Low. 
SM A-2 90-100 85-95 5-20 | 6. 3-20. 0 08 27, 4-7.8 | Low. 
Pts fs cats, Ae es He ye Be EN ttn oN a el 2. 0-6. 3 . 50 6. 1-7. 3 | Variable. 
CL or ML-CL A-4 or A-6 95-100 95-100 60-85 | 0. 63-2. 0 15 27. 4-7.8 | Low to moderate. 
Pt Joule Sopwe gel suacs asia A ceased ects 2, 0-6. 3 . 50 27, 4-7.8 | Variable. 
ML A-4 100 95-100 60-70 | 0. 63-2 20 7. 4-7.8 | Low. 
CL A-4 or A-6 95-100 95-100 65-90 | 0. 63-2. 0 18 7. 4-7.8 | Low. 
ML-CL —4 90-95 85-95 60-80 | 0. 63-2. 0 16 27, 4-7.8 | Low. 
SM A-2 95-100 70-100 15-30 | 6. 3-20. 0 . 10 5. 6-6. 5 | Low. 
SM or SC A-2 or A-6 95-100 60-85 30-45 | 2.0-6.3 .12 6. 1-6. 5 | Low. 
GP or SP A-1 25-60 20-60 0-5 6. 3-20. 0 . 04 27, 4-7.8 | Low. 
PE 82 ee Ske ote ee een oe el, [Ree sele a 2. 0-6. 3 . 50 7. 4-7, 8°}. Variable. 
SM A-2 100 95-100 10-30 | 6. 3-20. 0 02 2°7,4-7.8 | Low. 
SM A-2 95-100 95-100 15-30 | 6. 3-20.0 10 5. 6-6. 5 | Low. 
ML or CL A-4 or A-6 85-95 80-90 60-70 0. 2-0. 63 18 27, 4-7.8 | Low to moderate. 
SM A-2 or A-4 100 95-100 25-45 | 2.0-6.3 . 16 6. 1-6. 5 | Low. 
ML or CL A-4 or A-6 100 95-100 50-65 | 2.0-6.3 18 6. 1-6. 5 | Low. 
CH A-7 100 95-100 85-95 | 0. 06-0. 2 12 27,4-7.8 | High. 
ML A-4 95-100 95-100 55-65 | 0. 63-2. 0 . 20 6. 1-7. 3 | Low. : 
CL or CH A-6 or A-7 95-100 95-100 80-95 0. 2-0. 63 . 18 6. 6-7. 3 | Moderate to high. 
CL A-6 90-95 85-95 80-90 | 0. 2-0. 63 18 27, 4-7.8 | Moderate. 
SM A-4 100 95-100 40-50 | 2. 046.3 14 6. 1-6. 5 | Low. 
CL A-6 95-100 95-100 65-80 | 0. 63-2. 0 .18 6. 6-7.3 | Low to moderate. 
CL or ML A-4 or A-6 90-95 85-95 60-75 | 0. 63-2. 0 16 27, 4-7.8 | Low. 
SM A-2 100 100 15-30 | 6. 3-20.0 10 6. 1-6. 5 |. Low. 
8M A-2 100. 100 10-35 | 2.0-6.3 10 6. 1-6. 5 | Low. 
SM or SP-SM A-2 or A-3 100 95-100 5-20 | 6. 3-20. 0 08 6. 6-7. 3 | Low. 
SP-SM A-3 100 100 5-10 | 6. 3-20. 0 08 6. 1-6. 5 | Low. 
SP A-3 100 95-100 0-5 6. 3-20. 0 06 6. 1-7. 3 | Low. 
SP-SM or SM A-2 or A-3 100 95-100 5-15 | 6. 3-20. 0 08 4. 5-6.0 | Low. 
SP A-3 100 95-100 0-5 6. 3-20. 0 06 5. 6-6. 5 | Low. 
SP-SM or SM A-2 or A-3 100 95-100 5-15 | 6. 3-20.0 08 4. 5-5. 5 | Low. 
SP A-3 100° 95-100 0-5 6. 3-20. 0 06 5. 6-6. 0 | Low. 
ML or CL A-4 or A-6 85-95 80-95 60-70 | 0. 2-0. 63 16 27. 4-7.8 | Low to moderate. 
ML A-4 001 100 70-95 | 0. 63-2. 0 . 22 6. 6-7. 3 | Low. 
CH A-7 100 100 80-95 <0. 06 . 12 26. 6-7. 8 | High. 
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TABLE 6.—Hstimated engineering 
Classification 
Depth to Depth 
Soil series and map symbols seasonal from 
high water | surface! USDA texture 
table 
Feet Inches 
Mise:e: “Riise: go, ee ee eh a ei St <1 0-4 Mucky sand___..-----_----------------- eee eee 
4-16 Sandy loam: zocfeselctosscencc det oecttecetoe cece 
16 | Limestone bedrock. 
Saugatuck: SaB_-_------------------------------ 1-2 0-11 
11-20 
20-60 
Simsssio tence oes eee oe tees ee <1 0-9 Silty clay loam......--.--.--.--------------------- 
Mapped only in a complex with a Bergland soil. 9-20. | ‘Silty clay. .2. s.2.s.2ceeces52-scse See Sete cats 
20-60 | Silty clay loam__-.__.-------.------------------.-- 
Stony land: St. 
Too variable to be rated. Onsite investigation 
required. 
Summerville:? SuB_..---------------------------- (*) 0-6 Stony sandy loam’_........-.----.----~------------ 
6-16. 3 Sandy loam’ s2.2-2-005-2.2c-sen.c eet se cece ceee sce. 
16 Limestone bedrock. 
*Tawasi Tay.) Ceci hcc swe scbtate sec bee eee es Seen 0 0-23» | Muckia-s.2os222 6 edie ore Seco esse eee est 
For Carbondale part of TC, see Carbondale series. 23-60 | Sand.._.--.---- Seteeue eek ea tees le SS od as eeeoc cue 
Ubly: UbB, UbC..--.----_---.....------------- >3 0-7 Sandy loam: -o2-<-2. 225 foocp ete econ cee costae 
7=15° | Loamy sands... i2icsoc Sel cc cee teh eects! 
15-24. | Sandy loamic.o3-2350-465500 Soc ete cee some nsece aces 
24-60 | Deamsc. 2200+ se eet eee ae cece sete etece sce 
Wallace: WaC..--...---.------------------------ >4 O=1L. | Sandsssee soe eset rt Sse cuessc te sosee to bacioes de 
11-30 | Cemented sand._.-_.-----.-...---------.---------- 
80-60. || Sand: 2222 sccscecced sees ee cue eeaide Son seL 
Warners. Wros2sed.a2eskcnseececen os scn em ess ce 0 0-8 D0aiis 2.6 fo lee ee ote Sessa een ook e teats 
8-20 Marla incense eee eece cable oe eo eset bale 
20-42 | Mucky peat___--_-_-.-----------.--------------- +e 


Wet alluvial land: Wt. 
Too variable to be rated. Onsite investigation 
required. 


! The depth given is for the representative profile of the soils in Charlevoix County. Variations in the thickness and in the depth 


to a layer are common for most of the soils. 
2 Slightly effervescent. 
3 Bedrock within 2 feet of surface. 
4 Bedrock within 10 feet of surface in many areas. 
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properties of soils—Continued 


Classification— Continued Percentage passing sieve— 
Available Shrink-swell 
Permea- water Reaction potential 
Unified AASHO oO. 4 No. 10 No. 200 bility capacity 


N 
(4.7 mm.) | (2.0 mm.) | (0.074 mm.) 


Inches per inch 


Inches per hour of soil pH value 
SM A-2 95-100 85-100 15-30.| 6. 3-20. 0 .10 6. 6-7. 3 | Low. 
SM or ML A-2 or A-4 90-95 70-95 30-55 2. 0-6. 3 12 6. 6-7. 8 | Low. 
SP-SM or SM A-3 or A-2 100 95-100 5-15 6. 3-20. 0 . 08 5. 6-6. 0 | Low. 
SP or SP-SM A-3 100 95-100 0-10 | 0. 06-0. 2 . 02 5. 1-5. 5 | Low. 
SP or SP-SM A-3 100 95-100 0-10 6. 3-20. 0 . 06 5. 6-6. 5 | Low. 
CL A-6 100 90-100 60-70 | 0. 63-2. 0 . 20 6. 1-7. 3 | Moderate. 
CL or CH A-6 or A-7 100 85-95 80-90 | 0. 06-0. 2 .12 6. 6-7. 3 | Moderate to high. 
CL A-6 100 80-95 80-90 0. 2-0. 63 .18 27. 4-7. 8 | Moderate. 
SM A-2 or A-4 90-95 75-95 30-50 2. 0-6. 3 14 6. 6-7. 3 | Low. 
SM A-4 or A-2 90-95 75-90 30-40 | 0. 63-2. 0 12 6. 6-7. 3 | Low. 
PE cn | (Wb Hite eS hes che Re et ol te cll 2 cee Loto tae 2. 0-6. 3 . 50 6. 1-6. 5 | Variable. 
SM or SP A-3 or A-2 100 95-100 0-20 6. 3-20. 0 . 02 27.4-8.1 | Low. 
SM A-2 95-100 95-100 15-35 2. 0-6. 3 .12 6. 1-6.5 | Low. 
SM A-2 95-100 95-100 15-35 2. 0-6. 3 . 08 6. 1-7. 3 | Low. 
ML or SM A-4 85-95 80-95 40-55 | 0. 63-2. 0 16 6. 6-7. 3 | Low. 
CL A-4 or A-6 85-95 80-95 70-90 | 0. 2-0. 63 16 27. 4-7. 8 | Low to moderate. 
SP-SM or 8M A-2 or A-3 100 95-100 5-15 6. 3-20. 0 . 08 5. 1-5. 5 | Low. 
SP-SM A-3 100 95-100 5-10 0. 2-6. 3 . 02 4.5-5.5 | Low. 
SP A-3 100 95-100 0-5 6. 3-20. 0 . 06 5. 6-6. 5 | Low. 
0. 63-2. 0 . 20 77, 9-81 | Low. 
0. 2-0. 63 (5) 77, 9-8.1 | Variable. 
2. 0-6. 3 . 50 77, 9-8. 1 | Variable. 


5 Coarse fraction greater than 3 inches is 1 to 25 percent. 

6 Variable. 

7 Strongly effervescent. 

8 Broken limestone bedrock within 3/4 to 5 feet of surface in a few areas. 
* In bedrock. 
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SOIL SURVEY 


TaBLE 7.—Engineering interpretations 


[An asterisk in the first column indicates that at least one mapping unit is made up- of two or more kinds of soil. The soils in such 


referring to other 


Soil series and map symbols 


Suitability as source of— 


Topsoil ! Sand Gravel Road fill 
*Alpena: AgB, AgD, AgF, Ak..--------- Poor: 6 to 8 inches | Good: sandy and Fair to good: Fair: good if soil binder 
For Kiva and East Lake parts of Ak, thick; gravelly; gravelly material over 50 per- is added; fair stabil- 
see their respective series. low organic-mat- to a depth of 60 cent sands. ity and workability; 
ter content; inches or more. cobbly and stony in 
droughty. some areas. 
*Angelica: An..---.------------------- Good: 6to8inches | Not suitable_____._- Not suitable._..| Fair: fair to poor sta- 


or Ensley part of An, see Ensley thick; loamy; 


series. high organic- 
matter content; 
high water table. 
AurGres:: “ArAcissoccs e528 eo secs ce ces Poor: sandy; low 


organic-matter 
content; seasonal 
high water table; 
droughty. 


Poor: sandy; low 
organic-matter 
content; seasonal 
high water table; 
droughty. 


Au Gres, loamy substratum: AuA.---_- 


Fair: 7 to 9 in- 
ches thick; loamy; 
moderate organic- 
matter content; 
few cobblestones 
on surface. 


Barker: BaB, BaC, BaE.-.----.-------- 


Good: sandy 
material to a 
depth of 60 inches; 
high water table 
hinders excavation 
during wet 
seasons. 


Fair: 42 to 66 
inches of sandy 
material; some 
fines; high water 
table hinders 
excavation during 
wet seasons. 


Not suitable......-- 


bility; fair work- 
ability; high water 
table. 


Fair: fair stability and 
workability; seasonal 
high water table. 


Not suitable... - 


Not suitable..__| Fair: 42 to 66 inches 
of sandy material; 
fair stability and 
workability; fair to 
poor stability; fair 
workability for loamy 
underlying material; 
moderate shrink- 
swell potential; 
seasonal high water 
table. 


Fair: fair stability and 
workability; difficult 
to work and compact 
when wet; moderate 
shrink-swell potential; 
many shale fragments; 
shale bedrock at a 
depth of 40 inches or 
more in some areas. 


Not suitable... 


for nonfarm uses 
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mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for 


series as indicated] 


Highway location 


Cuts and fills needed 
in many areas; 
cobblestones and 
stones hinder 
grading in some 
areas, 


High water table; 
fair to poor sta- 
bility; moderate 
potential for 
frost action. 


Seasonal high water 
table; poor sta- 
bility when wet. 


Seasonal high water 
table; poor sta- 
bility when wet; 
moderate poten- 
tial for frost 
action; moderate 
shrink-swell 
potential in loamy 
underlying 
material. 


Moderate shrink- 
swell potential; 
shale bedrock at a 
depth of 40 
inches or more in 
some areas; cuts 
and fills needed 
in some areas. 


460-892 O—74——-7 


Well drained; slight 


Poorly drained; 


Soil features affecting— 


Foundations for low 


buildings 


compressibility ; 
good shear 
strength. 


high water table; 
medium to high 
compressibility ; 
poor to fair shear 
strength; moderate 
potential for frost 
action. 


Somewhat poorly 


drained; seasonal 
high water table; 
slight compress- 
ibility; good 
shear strength. 


Somewhat poorly 


drained; seasonal 
high water table; 
moderate shrink- 
swell potential; 
medium to high 
compressibility ; 
poor to fair shear 
strength. 


Well drained and 


moderately well 
drained; moder- 
ate shrink-swell 
potential; medium 
to high com- 
pressibility; 

fair shear 
strength; shale 
bedrock at a 
depth of 40 inches 
or more in some 
areas. 


Winter grading 


Sandy and gravelly; 


low moisture 
content; good 
stability on 
thawing. 


Loamy; high water 
table; wet con- 
ditions hinder 
operations; poor 
stability on 
thawing. 


Sandy; seasonal 
high water table; 
wet conditions 
hinder operations 
in some areas; 
fair stability on 
thawing. 


Sandy; seasonal 
high water table; 
wet conditions 
hinder operations 
in some areas; 
fair stability on 
thawing. 


Loamy; moisture 
content often too 
high for good 
compaction ; 
poor stability on 
thawing; shale 
bedrock at a 
depth of 40 
inches or more in 
some areas. 


Severe: 


Severe: 


Severe: 


Severe: 


Limitations for septic tank 
disposal fields 


Slight where slopes are 0 to 12 


percent: rapid permeability; 
possible contamination of 
shallow water supplies. Mod- 
erate where slopes are 12 to 18 
percent. Severe where slopes 
are 18 to 50 percent: side- 
hill seepage may occur; instal- 
lation and operation of disposal 
fields are difficult, where slopes 
are more than 12 percent. 


poorly drained; high 
water table; moderately slow 
permeability. 


somewhat poorly 
drained; seasonal high water 
table; rapid permeability. 


somewhat poorly 
drained; seasonal high water 
table; rapid permeability in 
sandy material; moderately 
slow permeability in loamy 
underlying material. 


moderately slow per- 
meability; sidehill seepage may 
occur; installation and opera- 
tion of disposal fields are diffi- 
cult where slopes are more 
than 12 percent. 


Corrosion potential for 


conduits 
Uncoated Concrete 
steel 
Low. --_-.--- Low. 
High__._--_-_- Low. 
Low-_-------- Low. 


Low in sandy 
material; 
high in 
underlying 
loamy 
material. 


Moderate. _--.- 


Low. 


Low. 
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SOIL SURVEY 


Soil series and map symbols 


Barker, shallow variant: 


*Belding: : 
For Breckenridge part of BdA, see 
Breckenridge series. 


*Bergland: Be.......---------.-------- 


‘or Sims part of Be, see Sims series. 


oe Lake: BIB, BIC, BID, BIF, BKB, 


Cc. 
For Kalkaska part of BKB and BKC, 
see Kalkaska series. 


Breekenridge_____---.------------------ 


Mapped only in a complex with a 
Belding soil. 


Brevort: By_...._.---------------.---- 


Fair: 


Bd Aw sce te ee Fair: 


Poor: 


Poor: 


Good: 


Poor: 


Topsoil ! 


7 to 9 inches 
thick; loamy; 
moderate organic- 
matter content; 
few cobblestones 
on surface. 


8 to 10 inches 
thick; loamy; 
moderate organic- 
matter content; 
seasonal high 
water table. 


6 to 8 inches 
thick; clayey; 
high organic- 
matter content; 
high water table; 
poor workability. 


6 to 8 inches 
thick; sandy; low 
organic-matter 
content; droughty. 


thick; loamy; high 
organic-matter 
content. 


7 to 9 inches 
thick; sandy; high 
organic-matter 
content; high 
water table; 
droughty. 


TaBLE 7.—Engineering interpretations 


Suitability as source of— 


6 to 8 inches 


Sand 


Not suitable__..._.. 


Not suitable._.._..- 


Not suitable..___.__ 


Good to a depth of 
60 inches or more: 
some fines. 


Not suitable_...___- 


Fair: limited 
source of sandy 
material to a 
depth between 18 
and 42 inches; 
high water table 
hinders ex- 
cavation. 


Gravel 


Not suitable. ___ 


Not suitable___- 


Not suitable. ._- 


Not suitable__.- 


Not suitable_-_- 


Not suitable_-___ 


Poor: 


Fair: 


Poor: 


Fair: 


Fair: 


Road fill 


fair stability and 
workability ; difficult 
to work and compact 
when wet; moderate 
to high shrink-swell 
potential; shale bed- 
bedrock at a depth of 
less than 40 inches; 
seasonal high water 
table in some areas. 


fair stability; 
fair to good workabil- 
ity; low to moderate 
shrink-swell potential; 
seasonal high water 
table. 


poor suitability 
and workability; diffi- 
cult to work and com- 
pact when wet; high 
shrink-swell potential; 
high water table. 


Fair to good: fair sta- 


bility and workability. 


poor to fair sta- 
bility; fair worka- 
bility; low to moderate 
shrink-swell potential 
for underlying loamy 
material; high water 
table. 


18 to 42 inches of 
sandy material; fair-— 
stability and worka- 
bility; poor to fair 
stability; fair worka- 
bility for the under- 
lying loamy material; 
high water table. 
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for nonfarm. uses—Continued 


Soil features affecting— Corrosion potential for 


conduits 
Limitations for septic tank 
; Foundations for low disposal fields 
Highway location buildings Winter grading -Uncoated Concrete 
: steel 
Seasonal high water | Moderately well Loamy and clayey; Severe: somewhat poorly High___----- Low 
table in some drained and some- seasonal high drained; seasonal high water 
areas; moderate what poorly - water table in table in some areas; slow per- 
to high shrink- drained; seasonal some areas; mois- meability; shale bedrock at a 
_ swell potential; high water table ture content often depth of less than 40 inches. 
shale bedrock at a in some areas; too high for good 
depth of less than high shrink- compaction; poor 
40 inches. swell potential; stability on thaw- 
high compressi- ing; shale bed- 
bility; poor to rock at a depth 
fair shear of less than 40 
strength; shale inches. 
bedrock at a 
depth of less than 
40 inches. 
Seasonal high water | Somewhat poorly Loamy; seasonal Severe: somewhat poorly High......-_- Low 
table; low to drained; seasonal high water table; drained; seasonal high water 
moderate shrink- high water table; wet conditions table; moderately slow per- 
swell potential. moderate shrink- hinder operations meability in underlying loamy 
swell potential; in some areas; material. 
medium to high fair stability on 
compressibility ; thawing. 
poor to fair shear 
strength. 
High water table; Poorly drained; high | Clayey; high water Severe: poorly drainéd; high High... - Low 
poor stability; water table; high table; moisture water table; very slow per- 
clayey; plastic; shrink-swell po- content often too meability. 
slippery when tential and com- high for good 
wet; high shrink- pressibility; poor compaction; poor 
swell potential. shear strength. stability on thaw- 
ing. 
Cuts and fills needed | Well drained; slight | Sandy; low moisture | Slight where slopes are 0 to 12 Low.--..--.- Low 
in many areas. compressibility ; content; good percent: rapid permeability; 
fair shear stability on possible contamination of shal- 
strength. thawing. low water supplies. Moderate 
where slopes are 12 to 18 per- 
cent. Severe where slopes are 
18 to-50 percent: side-hill 
seepage may occur; installation 
and operation of disposal fields 
are difficult where slopes are 
more than 12 percent. 
High water table; Very poorly drained; | Loamy; high water | Severe: very poorly drained; High_..-.. 22. Low 
low to moderate high water table; table; wet condi- high water table; moderately 
shrink-swell low to moderate tions hinder op- slow permeability in underlying 
potential. shrink-swell po- erations; poor to loamy material. 
tential; medium fair stability on 
to high compress- thawing. 
ibility ; poor to fair 
shear strength. 
High water table; Poorly drained or Sandy; high water Severe: very poorly drained or High_-_--.-_- Low 


poor stability 
when wet. 


very poorly 
drained; high 
water table; mod- 
erate shrink-swell 


potential; medium 


to high compress- 
ibility; poor to 


fair shear strength. 


table; wet con- 
ditions hinder 
operations; fair 
stability on 
thawing. 


poorly drained; high water 
table; moderately slow perme- 
ability in underlying loamy 
material. 
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SOIL SURVEY 


Soil series and map symbols 


TaBLE 7.—Engineering interpretations 


Suitability as source of— 


Gravel Road fill 


Carbondale: Ca_..--....-.------------ 


Cathro:; .6tscc22.2-tsecesosseeicecetct 


*Charlevoix: CmB, CnB, CKB.._-.---.- 
For Mackinac part of CmB and 
CnB, see Mackinac series; for 
Kawkawlin part of CKB, see 
Kawkawlin series. 


Croswell: CrA.......--.--------------- 


*Deer Park: DDB, DDC, DDE.-_._._---- 


For Dune land part, see Dune land. 


‘ Good: 6 to 8 inches 
thick; loamy; 
moderate organic- 
matter content; 
seasonal high 
water table. 


Good: 8 to 10 
inches thick; high 
organic-matter 
content; loamy; 
high water table. 


Poor: organic ma- 
terial; erodible; 
oxidizes readily; 
high water table; 
fair to good if 
mixed with min- 
eral materials. 


Poor: organic ma- 
terial; erodible; 
oxidizes readily; 
high water table; 
fair to good if 
mixed with min- 
eral materials. 


Fair: 8 to 10 inches 
thick; loamy; 
moderate organic- 
matter content; 
seasonal high 
-water table; 
cobblestones on 
surface in some 
areas. 


Poor: 6 to 8 inches 
thick: sandy; low 
organic-matter 


content; droughty. 


Poor: 6 to 8 inches 
thick; sandy; low 
organic-matter 


content; droughty. 


Poor: poor stability; 
fair workability; 
material flows when 
wet; high potential for 
frost action; seasonal 
high water table. 


Poor: poor stability; 
fair workability; 
material flows when 
wet; high potential for 
frost action; high 
water table. 


Not suitable. ....___ Not suitable_-_- 


Not suitable: organic 
material; poor sta- 
bility; high compress- 
ibility; high water 
table. 


Not suitable. -._.... Not suitable. -_._ 


Not suitable._._| Not suitable in upper 
organic layers: poor 
stability; high com- 
pressibility; fair in 
underlaying loamy 
material; poor to 
fair stability; fair 
workability; low to 
moderate shrink-swell 
potential; high water 
table. 


Not suitable_..._-.- 


Fair: poor to fair sta- 
bility; fair workabil- 
ity; low to moderate 
shrink-swell potential ; 
seasonal high water 
table; cobbly in some 
areas. 


Not suitable_____-_. Not suitable_ __- 


Fair: good if soil 
binder is added; fair 
stability and worka- 
bility. 


Good: sandy ma- Not suitable. __- 
terial to a depth 
of 60 inches or 


more. 


Fair: good if soil 
binder is added; 
fair stability and 
workability. 


Good: sandy ma- Not suitable. .__ 
terial to a depth 
of 60 inches or 


more. 
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conduits 
Limitations for septic tank 
Foundations for low disposal fields 
Highway location buildings Winter grading Dacre Concrete 
stee! 
Seasonal high water | Somewhat poorly Loamy ; seasonal Severe: somewhat poorly High._..-__-- Low 
table; poor sta- drained seasonal high water table; drained; seasonal high water 
bility ; high po- high water table; wet conditions - table; moderate permeability ; 
tential for frost slight to medium hinder operations soil material flows when wet; 
action. compressibility ; _on some areas; may fill tile and filter bed. 
poor to fair shear poor stability on 
strength; high thawing. 
potential for frost 
action. 
High water table; Poorly drained; high | Loamy; high water | Severe: poorly drained; high High__._..--- Low 
poor stability; water table; slight table; wet con- water table; moderate permea- 
high potential for to medium com- ditions hinder bility ; soil material flows when 
frost action. : pressibility ; poor operations; poor wet; may fill tile and filter bed. 
to fair shear stability on 
strength; high thawing. 
potential for frost 
action. 
High water table; Very poorly drained; | Organic material; Severe: very poorly drained; High_.._.---- Low 
poor stability; high water table; high water table; high water table; moderately 
organic material high compressibil- wet conditions rapid permeability; unstable 
must be removed. ity; poor shear hinder operations; organic material. 
strength; poor very poor stabil- 
stability. ity on thawing. 
High water table; Very poorly drained; | Organic material; Severe: very poorly drained; High.____-_-- Low 
poor stability; . high water table;. high water table; high water table; moderately 
organic material medium to high wet conditions rapid permeability in unstable 
must be removed; , compressibility ; hinder opera- organic material; moderate 
low to moderate poor to fair shear tions; very poor permeability in the underlying 
shrink-swell strength. stability on loamy material. 
potential in under- thawing. 
lying loamy 
material. 
Seasonal high water | Somewhat poorly Loamy; seasonal Severe: somewhat poorly High_.....--- Low. 
table; low to. drained; seasonal high water table; drained; seasonal high water 
moderate shrink- high water table; wet conditions table; moderate permeability; 
swell potential; slight to medium hinder operations cobbly in some areas. 
cobblestones compressibility ; in some areas; 
hinder grading in poor to fair shear poor to fair sta- 
some areas. strength; cobbly bility on thaw- 
in some areas. ing; cobblestones 
hinder grading in 
some areas. 
Loose sand hinders Moderately well Sandy; fair stability | Moderate: moderately well Low. ---.---- Low, 
operations in drained; slight on thawing. drained; rapid permeability; 
some areas. compressibility ; possible contamination of 
good shear shallow water supplies by 
strength. effluent. 
Cuts and fills Well drained; slight | Sandy; low moisture | Slight where slopes are 0 to 12 Low..---.---- Low 


needed in many 


Soil features affecting— 


compressibility ; 


content; good 


percent: rapid permeability; 


Corrosion potential for 


areas; loose sand good shear 
hinders operations strength. 
in some areas. 


stability on 
thawing. 


possible contamination of shallow 
water supplies by effluent. Mod- 
erate where slopes are 12 to 18 
percent, Severe where slopes are 
18 to 50 percent: sidehill seep- 
age may occur; installation and 
operation of disposal fields are 
difficult: where slopes are more 
than 12 percent. 
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Soil series and map symbols 


Detour: DeB_.----------------.----.-- 


Dine land. .!2 22 se a koe ee 
Mapped only in associations with 
Deer Park soils. 


East Lake: EaB, EaC_.-.-...-.-.--._-_. 
Eastport: EdB, EdC._-----....-..------. 
Edmore: Ee...-...---.------- 2-2 ---- 
‘Kidwards. Ek-......-..---- 2.222228... 


*Emmet: EmA, EmB, EmC, EmD, EmE, 
EnB, EnC, EnD, EnE, EnF, EoA, EoB, 
EoC, EoD, EoE, EoF, ELB, ELC, ELE. 

For Leelanau parts of EnB, Enc, 
EnD, EnE, EnF, ELB, ELC, and 
ELE, see Leelanau series; for Onaway 
part of EoA, EoB, EoC, EoD, EoE, 
and EoF, see Onaway series. 


SOIL 


Topsoil ! 


Poor: 6 to 8 inches 
thick; loamy; 
moderate organic- 
matter content; 
seasonal high 
water table; 
cobblestones on 
surface. 


Poor: sandy; low 
organic-matter 
content; droughty. 


Poor: 6 to 8 inches 
thick; candy; low 
organci-matter 
content; doughty. 


Poor: 6 to 8 inches 
thick; sandy; low 
organic-matter 
content; droughty. 


Good: 6to9 
inches thick; 
loamy; high 
organic-matter 
content; high 
water table. 


Poor: organic 
material; oxidizes 
readily; high 
water table; 
erodible; fair to 
good if mixed 
with mineral 
material. 


Fair: 6 to 8 inches 
thick; loamy; 
moderate organic- 
matter content; 
cobblestones and 
stones on surface 
in some areas. 


SURVEY 


TaBLe 7.—Hngineering interpretations 


Suitability as source of— 


Sand 


Not suitable.....-.- 


Good: sandy ma- 
terial to a depth 
of 60 inches or 
more. 


Good: sandy ma- 
terial to a depth 
of 60 inches or 
more. 


Good: sandy ma- 
terial to a depth 
of 60 inches or 
more. 


Not suitable___...-. 


Not suitable..__.._- 


Not suitable. __._.._- 


Gravel Road fill 


Not suitable_-_.| Poor: poor to fair sta- 
bility; poor workabil- 
ity; difficult to work 
and compact when 
wet; low to moderate 
shrink-swell potential 
seasonal high water 
table; cobbly through- 
out. 


Fair: good if soil 
binder is added; fair 
stability and worka- 
bility. 


Not suitable __ _- 


Good: 40 to 80/ Fair to good: fair 
percent stability; good 
gravel. workability. 

Poor to not Fair: good if soil 
suitable: binder is added; fair 
thin gravelly stability and worka- 
layers in bility. 
some areas. 

Not suitable_...| Fair: fair stability and 


workability; high 
water table hinders 
excavation. 


Not suitable: organic 
material over marl; 
poor stability; high 
compressibility; high 
water table. 


Not suitable. ... 


Good: fair stability; 
fair to good worka- 
bility. 


Not suitable--_.- 
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Soil features affecting— Corrosion potential for 


tions in some 
areas. 


tions in some 
areas. 


conduits 
Limitations for septic tank 
Foundations for low disposal fields 
Highway location buildings Winter grading Ungouted Concrete 
stee 
Seasonal high Somewhat poorly Loamy; seasonal Severe: somewhat poorly High________- Low 
water table; drained; seasonal high water table; drained; seasonal high water 
numerous cobble- high water table; wet conditions table; moderately slow permea- 
stones and stones slight to medium and cobblestones bility; numerous cobblestones 
hinder grading compressibility; and stones hinder and stones. 
operations. poor to fair shear operations; poor 
strength; cobbly. to fair stability on 
thawing. 
Cuts and fills Well drained; slight | Sandy; low moisture | Slight where slopes are 0 to 12 Low..--..--- Low 
" needed in many compressibility; content; good percent: rapid permeability; 
areas; loose sand. good shear stability on possible contamination of ‘ 
hinders operations strength. thawing. shallow water supplies by 
in some areas. effluent. Moderate where slopes 
are 12 to 18 percent. Severe 
where slopes are 18 to 50 per- 
cent: sidehill seepage may 
occur; installation and opera- 
tion of disposal fields are 
difficult where slopes are more 
than 12 percent. — 
Cuts and fills Well drained; slight | Sandy; low moisture | Slight where slopes are 0 to 12 Low-_-.--..--- Low. 
needed in many compressibility; content; good percent: rapid permeability; 
areas; loose sand good shear stability on possible contamination of 
hinders operations strength. thawing. shallow water supplies by. 
in some areas. effluent. Moderate where slopes 
are 12 to 18 percent. Severe 
where slopes are 18 to 50 per- 
cent: sidehill seepage may 
occur; installation and opera- 
tion of disposal fields are 
difficult where slopes are more 
than 12 percent. 
Cuts and fills Well drained; slight | Sandy; low moisture | Slight: rapid permeability; Low...-...--- Low. 
needed in a compressibility ; content; good possible contamination of 
few areas; good shear stability on shallow water supplies. 
loose sand hinders strength. thawing. 
operations in 
some areas. 
High water table_---| Poorly drained; high | Sandy; high water Severe: poorly drained; high High.--_..--- Low. 
water table; slight table; wet condi- water table; moderately rapid 
compressibility; tions hinder permeability. 
fair shear operations; fair 
strength. stability on 
thawing. 
High water table; Very poorly drained; | Organic material Severe: very poorly drained; High_-._-_.-- Low. 
poor stability; high water table; over marl; high high water table; moderately 
organic material high compressi- water table; wet rapid permeability in organic 
and marl must be bility ; poor shear conditions hinder material; variable permeability 
removed. strength; poor operations; very in marl; unstable organic ma- 
stability. poor stability on terial over marl. 
thawing. 
Cuts and fills needed | Well drained; slight | Loamy; fair stability | Slight where slopes are 0 to 12 Low. _----.-- Low. 
in many areas; compressibility ; on thawing; percent: moderate permea- 
stones hinder fair shear stones hinder bility. Moderate where slopes 
grading opera- strength. grading opera- are 12 to 18 percent. Severe 


where slopes are 18 to 50 per- 
cent: sidehill seepage may 
occur; installation and oper- 
ation of disposal fields are 
difficult where slopes are more 
than 12 percent. 


90 SOIL SURVEY 
TaBLe 7.—LEngineering interpretations 
Suitability as source of— 
Soil series and map symbols 
Topsoil ! Sand Gravel Road fill 
Ensley mis 2 ch kcsechs se puscete ss cuess Good: 6to9 inches | Not suitable__--__.- Not suitable..__| Fair: fair stability and 


Mapped only in a complex with an 
Angelica soil. 


ee ee 


Epoufette: 


Gladwin: 


Greenwood: Gr_.---.------------------ 


Hessel:, “HsewsseisivosntecS lis hietsecotes 
Tosco: (iB 2ccee wees een decane 
Johnswood: JoC__-....---...---------- 


thick; loamy; 
high organic- 
matter content; 
high water table. 


Fair: 6 to 8 inches 
thick; loamy; 
high organic- 
matter content; 
high water table. 


Poor: 8 to 10 inches 
thick; sandy; 
moderately low 
organic-matter 
content; seasonal 
high water table. 


Poor: organic 
material; erodible; 
oxidizes readily; 
high water table; 
very strongly 
acid. 


Poor: 6 to 10 
inches thick; 
loamy; high 
organic-matter 
content; high 
water table; 
cobbly. 


Poor: 7 to 9 inches 
thick; sandy; 
moderately low 
organic-matter 
content; seasonal 
high water table. 


Poor: 6 to 9 inches 
thick; loamy; 
moderate organic- 
matter content; 
cobbly. 


Good:. gravelly 
sand; wetness 
hinders excava- 
tion in many 
areas. 


Good: sandy with 
some fines and 
gravel. 


Not suitable._-....-- 


Not suitable_..._.-.- 


Fair: limited 
source of sandy 
material to a 
depth between 
18 and 42 inches. 


Not suitable. __.____ 


Good: 30 to 
70 percent 
gravel; wet- 
ness hinders 
excavation in 
Many areas. 


Fair: less than 
50 percent 
gravel. 


Not suitable---_- 


Not suitable. ._- 


Not suitable_-__- 


Not suitable.-__| Poor: 


Fair: 


Poor: 


Fair: 


workability; high 
water table hinders 
excavation. 


Fair: fair stability and 
workability; high 
water table hinders 
excavation. 


fair stability; 
fair to good worka- 
bility; seasonal high 
water table. 


Not’ suitable: organic 
material; poor sta- 
bility; high compres- 
sibility; high water 
table. 


poor to fair 
stability; poor work- 
ability; low to mod- 
erate shrink-swell 
potential; high water 
table; cobbly. 


18 to 42 inches 
of sandy material; 
‘fair stability and 
workability; poor to 
fair stability; fair . 
workability for under- 
lying loamy material; 
low to moderate 
shrink-swell potential; 
seasonal high water 
table. 


poor to fair 
stability; poor work- 
ability; difficult to. 
work and compact 
when wet; cobbly 
throughout. 
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Highway location 


High water table ___- 


High water table. -- 


Seasonal high water 
table. 


High water table; 
poor stability ; 
organic material 
must be removed. 


High water table; 
poor to fair 
stability ; low to 
moderate shrink- 
swell potential; 
cobblestones 
hinder grading 
operations. 


Seasonal high water 
table; poor sta- 
bility when wet; 
moderate potential 
for frost action; 
low to moderate 
shrink-swell 
potential for 
underlying loamy 
material. 


Cuts and fills needed 
in a few areas; 
numerous cobble- 
stones and stones 
hinder grading 
operations; shal-- 
low depth to bed- 
rock in a few 
areas. 


Soil features affecting— 


Foundations for low 
buildings 


Poorly drained; high 
water table; slight 
compressibility ; 
fair shear 
strength. 


Poorly drained; high 
water table; slight 
compressibility ; 
good shear 
strength. 


Somewhat poorly 
drained; seasonal 
high water table; 
slight compres- 
sibility ; good 
shear strength. 


Very poorly drained; 
high water table; 
high compressi- 
bility ; poor shear 
strength; poor 
stability. 


Poorly drained; high 
water table; low 
to moderate 
shrink-swell 
potential; medium 
to high compres- 
sibility; poor to 
fair shear 
strength; cobbly. 


Somewhat poorly 
drained ; seasonal 
high water table; 
low to moderate 
shrink-swell 
potential; medium 
to high compres- 
sibility; poor to 
fair shear 
strength. 


Slight to medium 
compressibility ; 
poor to fair shear 
strength; cobbly; 
shallow depth to 
bedrock in a few 
areas. 


Winter grading 


Loamy; high water 
table; wet condi- 
tions hinder op- 
erations; fair 
stability on 
thawing. 


Sandy; high water 
table; wet condi- 
tions hinder op- 
erations; fair 
stability on 
thawing. 


Sandy; seasonal 
high water table; 
fair stability on 
thawing. 


Organic material; 
high water table; 
wet conditions 
hinder operations; 
very poor stability 
on thawing. 


Loamy ; high water 
table; wet condi- 
tions and cobble- 
stones hinder 
operations; poor 
to fair stability 
on thawing. 


Sandy; seasonal high 
water table; wet 
conditions hinder 
operations in some 
areas; fair sta- 
bility on thawing. 


Loamy ; cobble- 
stones and stones 
hinder operations; 
poor to fair stabil- 
ity on thawing. 
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Corrosion potential for 
ates conduits 
Limitations for septic tank 


disposal fields 
Uncoated 
steel 


Concrete 


Severe: poorly drained; high 
water table; moderate perme- 
ability. 


Severe: poorly drained; high 
water table; moderately rapid 
to rapid permeability. 


Severe: somewhat poorly 
drained ; seasonal high water 
table; moderately rapid per- 
meability. 


Moderate... - -- 


Severe: very poorly drained; 
high water table; moderately 
rapid permeability; unstable 
organic material. 


Severe: poorly drained; high 
water table; moderately slow 
permeability ; cobbly. 


Severe: somewhat poorly 
drained; seasonal high water 
table; rapid permeability in 
sandy material; moderately 
slow permeability in under- 
lying loamy material. 


Slight: moderate permeability ; Moderate-_-_-- 
numerous cobblestones and 


stones. 
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TABLE 7.—Engineering interpretations 
Suitability as source of— 
Soil series and map symbols 
Topsoil ! Sand Gravel Road fill 
*Kalkaska: KaB, KaC, KaD, KaE, | Poor: 4 to 10 Good: sandy ma- Not suitable.-_.| Fair: good if soil 


KaF, KLB, KLC, KLE. 
For Leelanau part of KLB, KLC, 
and KLE, see Leelanau series. 


Kawkawlin: KnC_--.----.------------- 


Kerston®; (Krecsoes4c2 eee eet ee 


Kiva. coct0s testes ees scent ee etetl eee 
Mapped only in an undifferentiated 


unit with Alpena and East Lake 
soils. 


Lake beaches: Lb. 
Too variable to be rated. Onsite in- 


vestigation required. 


*Leelanau: LdB, LdC, LdD, LdE, LdF, 
tee LrC, LrD, LrE, LrF, LEB, LEC, 
E. 

For Rubicon part of LrB, LrC, LrD, 
LrE, and LrF, see Rubicon series; 
for Emmet part of LEB, LEC, and 
LEE, see Emmet series. 


inches thick; 
sandy; low or- 
ganic-matter 
content; droughty. 


Fair: 8 to 10 
inches thick; 
loamy; moderate 
organic-matter 
content; seasonal 
high water table; 
crusts slightly 
when dry. 


Poor: organic ma- 
terial; erodible, 
oxidizes readily; 
high water table; 
fair to good if 
mixed with min- 
eral material. 


Poor: 4to8 
inches thick; 
gravelly and 
sandy; moderately 
low organic- 
matter content; 
droughty; cobble- 
stones on surface 
in some areas. 


Poor: 6 to 8 inches 
thick; sandy; 
moderately low 
organic-matter 
content; droughty. 


terials to a depth 
of 60 inches or 
more. 


Not suitable.-___-_- 


Not suitable. -_._..- 


Good: sands with 
some fines and 
gravel. 


Fair: sandy with 
thin layers of 
fines. 


Not suitable. -__- 


Not suitable... . 


Fair: 20 to 40 
percent, 
gravel with 
some fines. 


Not suitable. .-. 


binder is added; fair 
stability and worka- 
bility. 


Poor: poor to fair sta- 
bility and worka- 
bility; difficult to 
work; compact when 
wet; moderate to high 
shrink-swell potential; 
seasonal high water 
table. 


Poor: poor stability; 
fair workability; ma- 
terial flows when wet; 
high water table. 


Fair: good if soil 
binder is added; fair 
stability and worka- 
bility; cobbly and 
stony in some areas. 


Fair to good: fair sta- 
bility and workability. 
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Highway location 


Cuts and fills needed 
in many areas; 
loose sand hinders 
operations in some 
areas. 


Seasonal high water 

’ table; poor to 
fair stability; 
slippery when 
wet; moderate to 
high shrink-swell 
potential. 


High water table; 
subject to flood- 
ing; poor sta- 
bility; laycrs of 
organic material 
must be removed. 


Cuts and fills needed 
in many areas; 
cobblestones 
hinder grading in 
some areas. 


Cuts and fills needed - 


in many areas. 


Soil features affecting— 


Foundations for low 
buildings 


Well drained; 
slight compressi- 
bility; good shear 
strength. : 


Somewhat poorly 
drained; seasonal 
high water table; 
moderate shrink- 
swell potential; 
medium to high 
compressibility ; 
fair shear strength. 


Very poorly drained; 
high water table; 
subject to flood- 
ing; high ecom- 
pressibility and 
poor shear 
strength in or- 
ganic layers; 
slight compressi- 
bility and fair 
shear strength 
for sandy loam 
layers. 


Well drained; slight 
compress’ bility; 
good shear 
strength. 


Well drained; slight 
compressibility ; 
fair shear 
strength. 


Winter grading 


Sandy; low mois- 
ture content; 
good stability on 
thawing. 


Loamy; seasonal 
high water table; 
moisture often 
too high for good 
compaction; poor 
to fair stability 
on thawing. 


Organic material 
and loamy; high 
water table; wet 
conditions hinder 
operations; very 
poor stability on 
thawing. 


Sandy and gravelly; 
cobblestones ° 
hinder operations 
in some areas; 
low moisture con- 
tent, good sta- 
bility on thawing. 


Sandy; low mois- 
ture content; good 
stability on 
thawing. 


Limitations for septic tank 
disposal fields 


Slight where slopes are 0 to 12 


percent: rapid permeability; 
possible contamination of 
shallow water supplies by efflu- 
ent. Moderate where slopes are 
12 to 18 percent. Severe where 
slopes are 18 to 50 percent: 
sidehill seepage may occur; in- 
stallation and operation of dis- 
posal fields are difficult where 
slopes are more than 12 per- 
cent. 


Severe: somewhat poorly 
drained; seasonal high water 
table; moderately slow permea- 
bility. 


Severe: very poorly drained; 
high water table; moderately 
rapid permeability. 


Slight where slopes are 0 to 12 
percent: moderately rapid 
permeability; possible contam- 
ination of shallow water sup- 
plies. Moderate where slopes 
are 12 to 18 percent. Severe 
where slopes are 18 to 50 per- 
cent: sidehill seepage may 
occur; installation and opera- 
tion of disposal fields are di ffi- 
cult where slopes are more tan 
12 percent. 


Slight where slopes are 0 to 12 
percent: moderately rapid 
permeability; possible con- 
tamination of shallow water 
supplies. Moderate where 
slopes are 12 to 18 percent. 
Severe where slopes are 18 to 
50 percent: sidehill seepage 
may occur; installation and 
operation of disposal fields are 
difficult where slopes are more 
than 12 percent. 


Corrosion potential for 


conduits 
Uncoated Concrete 
steel 
Low.....---- Low. 
High_._.___-- Low 
High..___..-. High. 
Low to mod- | Low. 
erate. 
Low.-..-.--- Low. 
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SOIL SURVEY 


TaBLE 7.—Engineering interpretations 


Soil series and map symbols 


Linwood: iss 2.co%'. Jose ose ess 


*Lupton: Lt, LU : 
For Cathro part of LU, see Cathro 
series. 


Mackinac:.<< +2522 2c85.0o2205.5c25:222 05% 
Mapped only in complexes with Char- 
levoix soils. 


Made land: Ma. 
Too variable to be rated. Onsite in- 
vestigation required. 


*Mancelona: McB, McC, McD, McE, 
McF, MEB,.MEC, MEE. 
For East Lake part of MEB, MEC, 
and MEE, see East Lake series. 


Menominee: MnB, MnC...____-.-_---- 


Topsoil ! 


Poor: organic 
material; oxidizes 
readily; erodible; 
high water table; 
fair to good if 
mixed with min- 
eral material. 


Poor: organic 
material; oxidizes 
readily; erodible; 
high water table; 
fair to good if 
mixed with min- 
eral material. 


Good: 7 to 9 
inches thick; 
loamy; moderate 
organic-matter 
content; seasonal 
high water table; 
cobbly in some 
areas. 


Poor: 6 to 8 inches 
thick; sandy; 
droughty; moder- 
ately low organic- 
matter content; 
gravel and cobble- 
stones on surface 
in some areas. 


Poor: organic ma- 
terial; erodible; 
oxidizes readily ; 
high water table; 
fair to good if 
mixed with min- 
eral material. 


Poor: 7 to 9 inches 
thick; sandy; 
moderately low 
organic-matter 


content; droughty. 


Suitability as source of— 


Sand Gravel 

Not suitable._____.. Not suitable____ 
Not suitable. __.___- Not suitable -__- 
Not suitable_______- Not suitable. __.| Fair: 
Good: sands with Good: 40 per- 

some fines and cent or more 

gravel. gravel with 

some fines. 

Fair: sandy mate- | Not suitable_-__- 


rial at a depth 
between 12 and 
42 inches; excess 
water. hinders 
excavation. 


Fair: limited Not suitable__-_- 
source of sandy 

material to a 

depth between 18 


and 42 inches. 


Road fill 


Not suitable for upper . 
organic layers: poor 
stability; high com- 
pressibility ; fair for 
underlying loamy 
material; poor to fair 
stability; fair work- 
ability; low to mod- 
erate shrink-swell 
potential; high water 
table. 


Not suitable: organic 
material; poor sta- 
bility; high com- 
pressibility; high 
water table. 


poor to fair sta- 
bility; fair to good 
workability; seasonal 
high water table; 
cobbly in some areas. 


Good: fair stability; 
fair to good worka- 
bility; cobbly in some 
areas. 


Not suitable for upper 
organic layers: poor 
stability; high com- 
pressibility; fair in 
underlying sandy 
material; fair stability 
and workability; high 
water table hinders 
excavation. 


Fair: 18 to 42 inches 
of sandy material; 
fair stability and 
workability; poor to 
fair stability; fair 
workability in loamy 
underlying material; 
low to moderate 
shrink-swell potential. 
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for nonfarm uses—Continued 


Soil features affecting— Corrosion potential for 


few areas. 


swell potential; 
medium to high 
compressibility ; 
poor to fair shear 
strength. 


stability on 
thawing. 


conduits 
Limitations for septic tank 
Foundations for low disposal fields 
Highway location buildings Winter grading Pascated Concrete 
stee 

High water table; Very poorly drained; | Organic material; Severe: very poorly drained; High.--__._-- Low 
poor stability; high water table; high water table; high water table; moderately 
organic material medium to high wet conditions rapid permeability in unstable 
must be removed; compressibility ; hinder opera- organic material; moderate 
low to moderate poor to fair shear tions; very poor permeability in the loamy 
shrink-swell po- strength. stability on underlying material. 
tential for under- thawing. 
lying loamy 
material. 

High water table; Very poorly drained; | Organic material; Severe: very poorly drained; High._...__-. Low. 
poor stability ; high water table; high water table; high water table; moderately 
organic material high compressi- wet conditions rapid permeability; unstable 
must be removed. bility; poor shear hinder operations; organic material. 

strength; poor very poor sta- 
stability. bility on thawing. 
Seasonal high water | Somewhat poorly Loamy; seasonal Severe: somewhat poorly Moderate----. Low 
table; cobble- drained ; seasonal high water table; drained ; seasonal high water 
stones hinder high water table; wet conditions table; moderate permeability ; 
grading in some medium to high and cobblestones cobbly in some areas. 
areas. compressibility; hinder opera- 
poor to fair shear tions in some 
strength; cobbly areas, poor to 
in some areas. fair stability on 
thawing. 
Cuts and fills need- | Well drained; slight | Sandy; low mois- Slight where slopes are 12 percent: | Low to mod- | Low. 
ed in many areas; compressibility ; ture content; moderately rapid permeability ; erate. 
cobblestones good shear good stability on possible contamination of shal- 
hinder grading strength. thawing. ~ low water supplies by effluent. 
operations in Moderate where slopes are 12 
some areas. to 18 percent. Severe where 
slopes are 18 to 50 percent: 
sidehill seepage may occur; 
installation and operation of 
disposal fields are difficult 
where slopes are more than 12 
percent. 
| High water table; Very poorly drained; | Organic material; Severe: very poorly drained; High.__.----- Low. 

poor stability; high water table; high water table; high water table; moderately 

organic material slight compressi- wet conditions rapid to rapid permeability. 

must be removed. bility; fair shear hinder operations; 

strength. very poor sta- 
bility in thawing. 

Low to moderate Well drained or Sandy; moisture Severe: moderately slow perme- | Moderate__-_- Low. 
shrink-swell po- ‘moderately well content often too ability in loamy underlying 
tential; cuts and drained; low to high for good material. 
fills needed in a moderate shrink- compaction; poor 
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TABLE 7.—Engineering interpretations 


Soil series and map symbols 


Munuscong: 


*Nester: NsB, NsC, NsD, NsE, NEB, 
NEC, NEE. ; 
For Emmet part of NEB, NEC, and 
NEE, see Emmet series. 


OnaWayscceccs dete oc cesbue cee cetooss 


Mapped only in complexes with Em- 
met soils, 


Otisco: 


Roscommon: Rc.....---.-------------- 


Rubicon: 


OB ese ste esieSsesesasecses 


RdB, RdC, RdE_-.-.-_--2-.-- 


Topsoil ! 


Good: 8 to 10 
inches thick; 
loamy; high 
organic-matter 
content; high 
water table. 


Fair: 5to9 
inches thick; 
loamy; moderate 
organic-matter 
content; cobbly 
and stony in a 
few areas. 


Fair: 6 to 10 
inches thick; 
loamy ; moderate 
organic-matter 
content; cobble- 
stones and stones 
on surface in 
some areas. 


Poor: 6 to8 
inches thick; 
sandy; low 
organic-matter 
content; seasonal 
high water table; 
droughty. 


Poor: 4to6 
inches thick; 
sandy; high 
organic-matter 
content; high 
water table; 
droughty. 


Poor: 3to9 
inches thick; 
sandy; low 
organic-matter 
content; 
droughty. 


Suitability as source of— 


Sand Gravel 


Not suitable to very | Not suitable. -__- 
poor: variable 
content of fines. 


Not suitable. .-__-_- Not suitable___. 
Not suitable. ___--_- Not suitable. -_- 
Good: sandy Not suitable-_-- 
material to a 
depth of 60 


inches or more; 

high water table 
hinders excava- 

tion during wet 

seasons. 


Good: sandy 
material; excess 
wetness hinders 
excavation in 
many areas. 


Not suitable____ 


Good: sandy Not suitable ____ 
material to a 
depth of 60 


inches or more. 


Road fill 


Fair: 18 to 42 inches 
of loamy material; 
good workability; poor 
stability and worka- 
bility in underlying 
clayey material; high 
shrink-swell potential 
in clayey material; 
high water table. 


Poor: poor to fair 
stability and work- 
ability; difficult to 
work and compact 
when wet; moderate 
to high shrink- 
swell potential; 
eobbly and stony 
in a few areas. 


Fair: poor to fair 
stability; fair to good 
workability; low to 
moderate shrink- 
swell potential. 


Fair: ‘fair stability 
and workability; 
seasonal high water 
table hinders 
excavation during 
wet seasons. 


Fair: fair stability 
and workability; 
high water table 
hinders excavation 
during wet seasons. 


Fair: good if soil 
binder is added; 
fair stability and 
workability. 


for nonfarm uses—Continued 


Highway location 


High water table; 
high shrink-swell 
potential in 
underlying clayey 
material. 


Seepage areas; 
clayey, plastic, 
and slippery when 
wet; moderate to 
high shrink- 
swell potential; 
cuts and fills 
needed in many 
areas; cobbly 
and stony in a 
few areas. 


Low to moderate 
shrink-swell 
potential; cuts 
and fills needed © 
in many areas; 
stones hinder 
grading opera- 
tions in some 
areas. 


Seasonal high water 
table; poor 
stability when 
wet. 


High water table; 
poor stability 
when wet. 


Cuts and fills 
needed in many 
areas; loose sand 
hinders hauling 
in some areas. 


Soil features affecting— 


Foundations for low 
buildings 


Poorly drained or 
very poorly 
drained; high 
water table; high 
shrink-swell po- 
tential; high com- 
pressibility ; poor 
shear strength. 


Well drained or 
moderately well 
drained; seepage 
areas; moderate 
shrink-swell 
potential; me- 
dium to high 
compressibility; 
fair shear 
strength. 


Well drained; 
medium to high 
compressibility ; 
poor to fair 
shear strength. 


Somewhat poorly 
drained; seasonal 
high water 
table; slight 
compressibility; 
fair shear 
strength. 


Poorly drained; 
high water table; 
slight compres- 
sibility; good 
shear strength. 


Well drained; 
slight compres- 
sibility; good 
shear strength. 
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Winter grading 


Loamy; high water 
table; wet condi- 
tions hinder 
operations; fair 
stability on 
thawing. 


Loamy; moisture 
content often 
too high for 
good compaction; 
poor stability 
on thawing; 
cobbly and stony 
in a few areas. 


Loamy; poor to 
fair stability on 
thawing; stones 
hinder grading 
operations in 
some areas. 


Sandy; seasonal 
high water table; 
wet conditions 
hinder opera- 
tions in some 
areas; fair 
stability on 
thawing. 


Sandy; high water 
table; wet con- 
ditions hinder 
operations; fair 
stability on 
thawing. 


Sandy; low mois- 
ture content; 
good stability 
on thawing. 


Severe: 


Severe: 


Severe: 


Severe: 
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Limitations for septic tank 
disposal fields 


poorly drained or very 
poorly drained; high water 
table; slow permeability in 
underlying clayey material. 


moderately slow 
permeability; sidehill seepage 
may occur; installation and 
operation of disposal fields 
are difficult where slopes are 
more than 12 percent. 


Slight where slopes are 0 to 12 


percent: moderate perme- 
ability. Moderate where slopes 
are 12 to 18 percent. Severe 
where slopes are 18 to 50 
percent: sidehill seepage 
may occur; installation and 
operation of disposal fields 

are difficult where slopes are 
more than 12 percent. 


somewhat poorly 
drained; seasonal high water 
table; moderately rapid 
permeability. 


poorly drained; high 
water table; rapid 
permeability. 


Slight where slopes are 0 to 12 


percent: rapid permeability; 
possible contamination of 
shallow water supplies by | 


effluent. Moderate where slopes 


are 12 to 18 percent. Severe 
where slopes are 18 to 50 
percent: sidehill seepage 
may occur; installation and 
operation of disposal fields are 
difficult where slopes are more 
than 12 percent. 


Corrosion potential for 


conduits 
Uncoated Concrete 
steel 

High... 2. Low. 
Moderate.___. Low 
Moderate-_--- Low. 
Low___.----- Low 
High.._------ Low to 

mod- 

erate 
Low__-..---- Low 
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TaBLe 7,—Engineering interpretations 


Suitability as source of— 


Soil series and map symbols 


Rubicon, loamy substratum: RoB-__-_---- 


Rudyard; RrB__.....----------------- 


Rusé? -Rasissssis sooe ec sheceusseksts is 


Saugatuck: SaB......--..---.--------- 


Mapped only in a complex with a Berg- 
land soil. 


Stony land: St. 


Too variable to be rated. Onsite inves- 


tigation required. 


Summerville: 


*Tawas: Ta, TC 
For Carbondale part of TC, see Car- 
bondale series. 


SU BR wcceseckicnseetlee. 


Gravel Road fill 


Poor: 4 to 8 inches 
thick; sandy; low 
organic-matter 
content; 
droughty. 


Fair to poor: 6 to 
13 inches thick; 
loamy; moderate 
organic-matter 
content; seasonal 
high water table; 
erodible. 


Poor: 3 to 6 inches 
thick; loamy and 
sandy; very high 
organic-matter 
content; high 
water table; bed- 
rock in some 
areas. 


Poor: 4 toll 
inches thick; 
sandy; moderately 
Jow organic- 
matter content; 
seasonal high 
water table; 
droughty. 


Fair: 4to 10 
inches thick; 
loamy; high or- 
ganic-matter 
content; high 
water table; 
crusts when dry. 


Poor: 6 to 12 
inches thick; 
loamy; moderate 
organic-matter 
content; stony. 


‘Poor: organic ma- 
terial; erodible; 
oxidizes readily; 
high water table; 
fair to good if 
mixed with min- 
eral material. 


Fair: limited 
source to a depth 
between 42 and 
60 inches; some 
fines. 


Not suitable. _..--_- 


Not suitable. ......- 


Good: sandy 
material to a depth 
of 60 inches or 
more; high water 
table hinders 
excavation dur- 
ing wet seasons. 


Not suitable. _____.. 


Not suitable. ______- 


Fair: sandy 
material at 
a depth be- 
tween 18 and 42 
inches; excess 
water; organic 
material hinders 
excavation. 


Fair: 42 to 60 inches 
of sandy material; 
fair stability and - 
workability; poor to 
fair stability and fair 
workability in under- 
lying loamy material; 
moderate shrink-swell 
potential. 


Not suitable. ___ 


Not suitable..--| Poor: poor stability 
and workability; dif- 
ficult to work and 
compact when wet; 
high shrink-swell 
potential; seasonal 


high water table. 


Not suitable: bedrock 
at a depth of less than 
2 feet; high water 
table. 


Not suitable. ___ 


Not suitable.._.} Fair: fair stability and 
workability; seasonal 
high water table; 


cemented layers. 


Not suitable.._.| Poor: poor to fair 
stability and worka- 
bility; difficult to 
work and compact 
when wet; moderate 
to high shrink-swell 
potential; high water 
hinders excavation. 


Not suitable Not suitable: bedrock 


unless bed- at a depth of more 
rock is than 2 feet; numerous 
crushed. stones. 


Not suitable. ...| Not suitable in upper 
organic layers: poor 
stability; high com- 
pressibility. Fair in 
underlying-sandy 
material; fair sta- 
bility and workabil- 
ity; high water table 
hinders excavation. 
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for nonfarm uses—Continued 


Soil features affecting— Corrosion potaael for 
Da ee conduits 


Highway location 


Low to moderate 
shrink-swell po- 
tential in underly- 
ing loamy material; 
loose sands hinder 
operations in 

some areas. 


Seasonal high water . 
table; poor stabil- 
ity; clayey, plas- 
tic, and slippery 
when wet; high 
shrink-swell 
potential. 


High water table; 
bedrock at a 
depth of less than 
2 feet. 


Seasonal high water 
table; poor sta- 
bility when wet. 


High water table; 
poor to fair sta- 
bility; slippery 
when wet; moder- 
ate to high 
shrink-swell 
potential. 


Bedrock at a depth of 


less than 2 feet; 
stony. 


High water table; 
poor stability ; 
organic material 
must be removed. 


460-892 O—74——8 


Foundations for low 
buildings 


Well drained; low 
to moderate 
shrink-swell po- 
tential; medium 
to high compres- 
sibility; poor to 
fair shear 
strength. 


Somewhat poorly 
drained; seasonal 
high water table; 
high shrink-swell 
potential and 
compressibility; 
poor shear 
strength. 


Poorly drained; 
high water table; 
bedrock at a 
depth of less than 
2 feet. 


Somewhat poorly 
drained; seasonal 
high water table; 
slight compres- 
sibility; good - 
shear strength. 


Poorly drained; 
high water table; 
moderate shrink- 
swell potential; 
medium to high 
compressibility ; 
fair shear 
strength. 


Well drained; bed- 
rock at a depth of 
less than 2 feet. 


Very poorly drained; 


high water table; 
slight compressi- 
bility; fair to 
good shear 
strength. 


Winter grading 


Sandy; low mois- 
ture content; 
good stability on 
thawing. 


Clayey; seasonal 
high water table; 
moisture content 
often too high for 
good compaction; 
poor stability on 
thawing. 


Sandy; high water 
table; bedrock at 
a depth of less 
than 2 feet; poor 
stability on 
thawing. 


Sandy; seasonal 
high water table; 
wet conditions 
hinder operations 
in some areas; 
fair stability on 
thawing. 


Loamy; high water 
table; moisture 
content often too 
high for good 
compaction; poor 
stability on 
thawing. 


Loamy; bedrock at 
a depth of less 
than 2 feet; fair 
stability on 
thawing; stony. 


Organic material; 
high water table; 
wet conditions 
hinder opera- 
tions; very poor 
stability on 
thawing. 


Limitations for septic tank 
disposal fields 
: Uncoated 
steel 


Concrete 


Moderate: rapid permeability 
in sandy material, moderately 
slow permeability in under- 
lying loamy material; possible 
contamination of shallow 
water supplies by effluent. 


Severe: somewhat poorly . 
drained; seasonal high water 
table; very slow permeability. 


Severe: poorly drained; high 
waiter table; moderately rapid 
permeability; bedrock at a 
depth of less than 2 feet. 


Severe: somewhat poorly 
drained; with slow permea- 
bility; seasonal high water 
table; cemented layer between 
depths of 11 and 20 inches; 
rapid permeability below. 


Severe: poorly drained; high 
water table; slow permeability. 


Severe: Moderate permeability; 
bedrock at a depth of less than 
2 feet; stony. 


Severe: very poorly drained; 
high water table; moderately 
rapid to rapid permeability. 
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SOIL SURVEY 


TABLE 7,.—Engineering interpretations 


Soil series and map symbols 


Suitability as source of— 


Gravel Road fill 


—-_ | ee 


Wallace: 


Wet alluvial land: Wt. 


Fair: 
inches thick; 
loamy; moderately 
low organic- 
matter content. 


WaCse.. 2.2 caeo ecto e ed ecle Poor: 


Fair: 


6 to 10 


6 to 11 
inches thick; 
sandy; low or- 
ganic-matter con- 
tent; droughty. 


Good: sandy 
material to 
a depth of 60 
inches or more. 


6 to 10 Not suitable._-.-.-. 
inches thick; high 

organic-matter 

content; high 

water table; 


alkaline. 


Not suitable. __/| Fair: 


Not suitable_ __ | Fair: 


Not suitable_...| Not suitable: 


fair stability; 
fair to good worka- 
bility; low to mod- 
erate shrink-swell 
potential. 


good if soil 
binder is added; fair 
stability and worka- 
bility; cemented 
layers. 


marl over 
organic material; 

poor stability and 
workability; high 
water table. 


Too variable to be rated. Onsite inves- 
tigation required. : 


1 Thickness given is that of the surface layer. 


TABLE 8.—Engineering interpretations 


[An asterisk in the first column indicates that at least one mapping unit is made up of two or more kinds of soil. The soils in such mapping 


Soil series and map symbols 


*Alpena: 


see the respective series. 


*Angelica: An __.-.----._.-----_---.--_- 
or Ensley part of An, see Ensley 


series. 


Au Gres: ArA.-..--..__.-.-_------_---- 


AgB, AgD, AgF, Ak_-_-_..__--- 
For Kiva and East Lake parts of Ak, 


to other series 


Soil features affecting— 


Agricultural drainage 


Poorly drained; moderately slow perme- 


ability; high water table. 


Somewhat poorly drained; rapid perme- , 


ability; seasonal high water table; wet 
depressions; ditchbanks unstable; blind- 
ing of tile required. 


Trrigation 


Low available water capacity; rapid intake 


rate; hazard of soil blowing. 


High available water capacity; medium 


intake rate; drainage needed. 


Low available water capacity; rapid intake 


rate; drainage needed. 


for nonfarm uses—Continued 


Soil features affecting— 


Foundations for low 


Highway location buildings 


Low to moderate 
shrink-swell po- 
tential; cuts and 
fills needed in a 
few areas. 


Well drained and 
moderately well 
drained; low to 
moderate shrink- 
swell potential; 
medium to high 
compressibility ; 
fair shear 
strength. 


Cuts and fills 
needed in a few 
areas; loose sand 
hinders operations 
in some areas. 


Well drained; 
slight compres- 
sibility; good 
shear strength. 


High water table; 
poor stability; 
marl! and organic 
material must be 
removed. 


Very poorly drained; 
high water table; 
high compres- 
sibility; poor 
shear strength; 
poor stability. 
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Winter grading 


Loamy; good sta- 
bility on thaw- 
ing. 


Sandy; low mois- 
ture content; 
good stability 
on thawing. 


Loam over marl and 


organic material; 
high water table; 
wet conditions 
hinder operations; 
very poor sta- 


Severe: 
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Corrosion potential for 


conduits 
Limitations for septic tank 


disposal fields 


Uncoated 
steel 


Concrete 


Moderate: moderate permea- 
bility; 18 to 42 inches in 
loamy and sandy material; 
moderately slow permeability 
in the underlying loamy 
material. 


Moderate._..- 


Moderate: cemented layer at a 
depth between 11 and 30 
inches with moderately slow 
permeability; rapid permea- 
bility below; possible contami- 
nation of shallow water supplies, 
by effluent. . 


very poorly drained; 
high water table; moderately 
slow permeability in marl; 
moderately rapid permeability 
in organic material. 


bility on thaw- 
ing. 


Sor farm uses 


Serna ape different properties and limitations, and for this reason it is necessary to follow carefully the instructions for referring 
as indicate 


Soil features affecting—Continued 


‘ : Farm ponds 
Terraces and diversions Grassed waterways 


Reservoir area Embankment 


0 to 50 percent slopes; slopes Not needed; sandy; little 


Rapid seepage rate; too sandy Fair stability and compaction 
too short and irregular in runoff. and porous to hold water properties; poor to fair — 
many areas; sandy; difficult unless a seal blanket is used. resistance to piping; rapid 
to vegetate; wind may seepage rate. 
deposit soil material in f 
channels; shallow to very 
gravelly sand. 

Not needed_.._...--------..02 Not needed 


High water table; medium to 
slow seepage rate; suited to 
pit-type ponds. 


Poor to fair stability and fair 
to good compaction properties; 
poor resistance to piping; 
slow seepage rate. 

Not needed; sandy; gentle 


Not needed; sandy; gentle 
slopes; little runoff. 


Seasonal high water table; 
slopes; little runoff. 


rapid seepage rate; material 
too sandy and porous to 
hold water unless seal 
blanket is used. i 


Fair to good stability and 
compaction properties; poor 
to fair resistance to piping; 
rapid seepage rate. 
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TABLE 8.—Engineering interpretations 


Soil series and map symbols 


Au Gres, loamy substratum: AuA_______- 


Barker: BaB, BaC, BaE__-____--2__.-.. 


Barker, shallow variant: BcB_.__..._.__- 


“Belding: BdA.-__....---.__-_____--_-- 
For Breckenridge part of BdA, see 
Breckenridge series. 


*Bergland: 
For Sims part of Be, see Sims series. 


*Blue Lake: BIB, BIC, BID; BIF, BKB, 
BKC 


For Kalkaska part of BKB and BKC, 
see Kalkaska series. 


Breckenridge. -_-_.....-......._-..------ 


Mapped only in a complex with a 
Belding soil. 


Brevort: By._..-....----..-----_.-_- 
Brimley: BwB__.___._-..__-..-_.-__.._- 
Bruce: By__._..._.-.2 _- 2 8. 


Soil features affecting— 


Agricultural drainage 


Somewhat poorly drained; rapid perme- 
ability above depth of 42 to 66 inches 
and moderately slow permeability below; 
seasonal high water table: blinding of 
tile required. 


| Well drained or moderately well drained; 


moderately slow permeability; small wet 
areas may need random tile. 


Moderately well drained or somewhat 
poorly drained; slow permeability; sea- 
sonal high water table in some areas; 
drainage impractical because of shallow 
depth to bedrock. 


Somewhat poorly drained; moderately 
rapid permeability at a depth between 18 
and 42 inches; moderately slow per- 
meability below; seasonal high water 
table; wet depressions need random tile 
or surface drains. 


Poorly drained; very slow permeability; 
high water table; special blinding and 
close spacing of tile required. 


Well drained; rapid permeability ._._.____- 


Very poorly drained; moderately rapid 
permeability in sandy and loamy material 
above depth of 18 to 42 inches; moder- 
ately slow permeability below; high water 
table; wet depressions need surface 
drains. 


Poorly drained or very poorly drained; 
rapid permeability for sandy material 
above depth of 18 to 42 inches, moder- 
ately slow permeability below; high water 
wale wet depressions need surface 

rains. 


Somewhat poorly drained; moderate perme- 
ability; seasonal high water table; fine 
soil material may fill tile; ditchbanks 
unstable. 


Poorly drained; moderate permeability; 
high water table; fine soil material may 
fill tile; ditchbanks unstable. 


Irrigation 


Low available water capacity; rapid intake 
rate; drainage needed. 


High available water capacity; medium 
intake rate; medium to rapid runoff; 
hazard of water erosion. 


Moderate available water capacity; medium 
intake rate; medium runoff; hazard of 
water erosion; shallow depth to bedrock. 


Moderate available water capacity; moder- 
ately rapid intake rate; drainage needed. 


Moderate available water capacity; slow 
intake rate; drainage needed. 


Low available water capacity; rapid intake 
rate. 


Moderate to high available water capacity; 
rapid intake rate; drainage needed. 


Low to high available water capacity; rapid 
intake rate; drainage needed. 


High available water capacity; medium 
intake rate; drainage needed. 


High available water capacity; medium 
intake rate; drainage needed. 


for farm uses—Continued 


CHARLEVOIX COUNTY, MICHIGAN 


103 


a eS SS SS eS 


Terraces and diversions 


Not needed; sandy; gentle 
slopes; little runoff. 


2 to 25 percent slopes; slopes 
too steep and irregular in 
some areas; medium to 
rapid runoff; moderately 
erodible. 


2 to 6 percent slopes; medium 
runoff; moderately erodible; 
shallow depth to bedrock 
hinders construction. 


Not needed; gentle slopes; 
little runoff, 


Not needed_....-.--..------- 


0 to 50 percent slopes; slopes 
too steep and irregular in 
some areas; sandy; difficult 
to vegetate, 


Not needed 


Not needed 


0 to 6 percent slopes; not 
needed; little runoff. 


Not needed: 


Soil features affecting—Continued 


Grassed waterways 


Not needed; sandy; gentle 
slopes; little runoff. 


Steep and irregular slopes in 
some areas; medium to rapid 
runoff; moderately erodible. 


No unfavorable features other 
than a seasonal high water 
table in some areas. 


No unfavorable features other 
than a seasonal high water 
table. 


Not needed 


0 to 50 percent slopes; medium 
runoff; moderately erodible 
on the steeper slopes; 
droughty; difficult to 
vegetate. 


“Not needed____...-----.------ 


Not needed......------.----.- 


No unfavorable features other 
than a seasonal high water. 
table. 


Not needed.._-..-.---..--_--- 


Farm ponds 


Reservoir area 


Seasonal high water table; 
rapid seepage rate in sandy 
material; slow seepage rate 
in underlying loamy mate~ 
rial; material too sandy and 
porous to hold water unless 
seal blanket is used. 


Slow seepage rate.....--------- 


Seasonal high water table in 
some areas; slow seepage 
rate; shallow depth to. 
bedrock may hinder con- 
struction. 


Seasonal high water table; 
mean to slow seepage 
rate. 


High water table; slow seepage 
rate; suited to pit-type. 
ponds. 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used. 


High water table; medium 
seepage rate; suited to 
pit-type ponds. 


High water table; rapid seepage 


rate above depth of 18 to 42 
inches, medium to slow rate 
below; sides of ponds 
unstable when wet. 


Seasonal high water table; 
medium seepage rate; sides 
of ponds unstable when wet. 


High water table; medium 
seepage rate; suited to pit- 
type ponds; sides of ponds 
unstable when wet. 


Embankment 


Sandy material has fair to good 
stability and compaction 
properties, poor to fair resist- 
ance to piping, and rapid 
seepage rate; the underlying 
loamy material has poor to 
fair stability and compaction 
properties, poor to fair 
resistance to piping, and 
slow seepage rate. 


Fair to good stability and 
compaction properties; 
moderate shrink-swell po- 
tential; numerous shale 
fragments; slow seepage 
rate. 


‘Fair stability and compaction 


properties; moderate to 
high shrink-swell potential ; 
slow seepage rate; shallow 
depth to bedrock. 


Fair to good stability and 
compaction properties; poor 
to fair resistance to piping; 
slow seepage rate. 


Fair stability; poor to fair 
compaction properties; 
moderate to high shrink- 
swell potential; slow seepage 
rate. 


Fair stability and compaction 
properties; poor resistance 
to piping; rapid to medium 
seepage rate. 


Poor to fair stability and 
compaction properties; poor 
to fair resistance to piping; 
low to moderate shrink- 
swell potential; slow seepage 
rate. 


Fair stability and compaction 
properties; poor to fair 
resistance to piping; low to 
moderate shrink-swell 
potential; medium to slow 
seepage rate. 


Poor to fair stability; fair 
compaction properties; poor 
resistance to piping; medium 
seepage rate; erodible. 


Poor to fair stability ; fair 
compaction properties; poor 
resistance to piping; medium 
seepage rate; erodible. 
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Agricultural drainage 
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Soil series and map symbols 
Carbondale: Ca.---.------------------- 
Cathta? ‘Gcsr2nsiceis cee te cence ee eet 
*Charlevoix: CmB, CnB, CKB__.-___--_- 


For Mackinac part of CmB and CnB, 
see Mackinac series; for Kawkawlin 
part of CKB, see Kawkawlin series. 


Croswell: 


*Deer Park: DDB, DDC, DDE-.___-_---.- 
For Dune land part, see Dune land. 


Detour. ‘De'Bi-sosesek chs success Ssh eee 


Dune land._-...-....----.-.--------.---- 
Mapped only in associations with Deer 
Park soils. 


East Lake: EaB, EaC....--.----_----.-- 


Eastport: EdB, EdC__-_-._-----_------- 


Reniccctecisseseneusiesececous 


Edmore: 


Edwards: Ek....-_.-..-.-.----.-.------ 


Very poorly drained; moderately rapid per- 
meability; high water table; impractical 
to drain in many areas because of frost 
hazard. 


Very poorly drained; moderately rapid per- 
meability in organic material; moderate 
permeability in underlying loamy ma- 
terial; high water table; impractical to 
drain in many areas because of frost 
hazard. 


Somewhat poorly drained; moderate per- 
meability; seasonal high water table; 
impractical to drain in some areas because 
of cobblestones. 


Moderately well drained; rapid permea- 
bility; ditchbanks unstable. 


Somewhat poorly. drained; moderately 
slow permeability; seasonal high water 
table; impractical to drain because of 
cobblestones. 


Poorly drained; moderately rapid permea- 
bility; high water table. 


Very poorly drained; moderately rapid 
permeability; high water table; imprac- 
tical to drain because of frost hazard. 


Trrigation 


Very high available water capacity; rapid 
intake rate; drainage needed; hazard of 
soil blowing. 


High available water capacity; rapid intake 
rate; drainage needed; hazard of soil 
blowing. 


Moderate available water capacity; medium 
intake rate; drainage needed; cobble- 
stones and stones in some areas. 


Low available water capacity; rapid intake 
rate; hazard of soil blowing. 


Low available water capacity; rapid intake 
rate; hazard of soil blowing. 


Moderate available water capacity; medium 
to slow intake rate; cobbly surface. 


Low available water capacity; rapid intake 
rate; hazard of soil blowing. 


Low available water capacity; rapid intake 


rate; subject to soil blowing. 


Low available water capacity; rapid intake 
tate; subject to soil blowing. 


Low available water capacity; rapid intake 
rate; drainage needed. 


Very high available water capacity; rapid 
intake rate; subject to soil blowing. 
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Terraces and diversions 


Generally not needed; gentle 
slopes; little runoff; cobbly 
in some areas. 


Not needed; sandy; gentle 
slopes; little runoff. 


0 to 50 percent slopes; slopes 
too steep and irregular in 
many areas; sandy; low 
runoff; difficult to vegetate. 


0 to 6 percent slopes; num- 
erous cobblestones hinder 
construction. 


0 to 50 percent slopes; slopes 
too steep and irregular in 
many areas; sandy; low 
runoff; difficult to vegetate. 


0 to 50 percent: slopes; slopes 
too steep and irregular in 
many areas; sandy; difficult 
to vegetate; wind may de- 
posit soil material in 
channels; shallow to very 
gravelly sand. 


0 to 12 percent slopes; sandy; 
difficult to vegetate; wind 
may deposit soil material in 
in channels. 


Not needed__....-_-...----_. 


Not needed_____.-_-..------. 


Soil features affecting—Continued 
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Grassed waterways 


No unfavorable features other 
than seasonal high water 
table and cobblestones in 
some areas. 


Not needed; sandy; gentle 
slopes; little runoff. 


0 to 50 percent slopes; little 
runoff; droughty; difficult to 
vegetate. 


0 to 6 percent slopes; num- 
erous cobblestones; seasonal 
high water table. 


0 to 50 percent slopes; little 
runoff; droughty; difficult to 
vegetate. 


0 to 50 percent slopes; little 
runoff; droughty; difficult to 
vegetate. 


0 to 12 percent slopes; little 
runoff; difficult to vegetate. 


Not needed____.-__..-.------- 


Not needed___..-___---.-.---- 


Farm ponds 


Reservoir area 


High water table; rapid seepage 
rate; suited to pit-type 
ponds; flotation of organic 
material likely. 


High water table; rapid seepage 
rate above depth of .18 to 42 
inches, slow below; suited to 
pit-type ponds; flotation of 
organic material likely. 


Seasonal high water table; 
medium seepage rate. 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used. 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used. 


Seasonal high water table; 
medium to slow seepage rate; 
cobbly. 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used. 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used. 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used. 


High water table; rapid seepage 


High water table; rapid seep- 
age rate at depth of 12 to 42 


inches, slow below; suited to 
pit-type ponds; flotation of 
organic material possible. 


rate; suited to pit-type ponds. 


Embankment 


Not suitable; organic material. 


Not suitable; 12 to 42 inches of 
organic material; poor to fair 
stability and compaction 
properties; poor to fair 
resistance to piping; low to 
moderate shrink-swell 
potential; slow seepage rate 
in underlying loamy material. 


Poor to fair stability and com- 


paction properties; poor to 
fair resistance to piping; 
medium seepage rate; 
cobblestones in some areas. 


Fair stability and compaction 
properties; poor to fair re- 
sistance to piping; rapid 
seepage rate. 


Fair stability and compaction 
properties; poor to fair re- 
sistance to piping; rapid 
seepage rate. 


Poor to fair stability; poor 
compaction properties; poor 
resistance to piping; low to 
moderate shrink-swell po- 
tential; medium seepage 
rate; cobbly. 


Fair stability and compaction 
properties; poor to fair re~ 
sistance to piping; rapid 
seepage rate. 


Fair stability; fair to good 
compaction properties; 
rapid seepage rate. 


Fair stability and compaction 
properties; poor to fair re- 
sistance to piping; rapid 
seepage rate. 


Fair stability; fair to good 
compaction properties; poor 
resistance to piping; medium 
seepage rate. 


12 to 42 inches of organic 
material over marl; not 
suitable. 
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SOIL SURVEY 


TABLE 8.—Engineering interpretations 


Soil series and map symbols 


*Emmet: EmA, EmB, EmC, EmD, EmE, 
EnB, EnC, EnD, EnE, EnF, EoA, EoB, 
EoC, EoD, EoE, EoF, ELB, ELC, ELE. 

For Leelanau part of EnB, EnC, EnD, 
EnE, EnF, ELB, ELC, and ELE, 
see Leelanau series; for Onaway part 
of EoA, EoB, EoC, EoD, EoE, and 
EoF, see Onaway series. 


Ensley oso at Secs se Ss cebee tense eos 


Mapped only in a complex with an 
Angelica soil. 


Epoufette: Ep-.----------------------- 


Gladwin: GIB__.-..-.--.--------------- 


Greenwood: Gr-..---..------------------ 


Hessel: 


Johnswood: JoC...._-----.-----__------- 


*Kalkaska: KaB, KaC, KaD, KaE, KaF, 
KLB, KLC, KLE. 
For Leelanau part of KLB, KLC, and 
KLE, see Leelanau series. 


Kawkawilin: 


Kerston: “Kescsoeewisicsesedssecoscceced 


Soil features affecting— 


Agricultural drainage 


Well drained; moderate permeability ; small, 
wet areas need random tile. 


Poorly drained; moderate permeability; 
high water table. 


Poorly drained; moderately rapid to rapid 
permeability; high water table; blinding 
of tile required. 


Somewhat poorly drained; moderately rapid 
permeability; seasonal high water table; 
blinding of tile required. 


Very poorly drained; moderately rapid 
permeability; high water table; imprac- 
tical to drain because of frost hazard. 


Poorly drained; moderately slow perme- 
ability; high water table; impractical to 
drain because of numerous cobblestones. 


Somewhat poorly drained; moderately ra- 
pid permeability above depth of 18 to 42 
inches; moderately slow permeability be- 
low; seasonal high water table; wet de- 
pressions need random tile or surface 
drains. 


Well drained or moderately well drained; 
moderate permeability. 


Well drained; rapid permeability. _______-- 


Somewhat poorly drained; moderately slow 
permeability; seasonal high water table; 
wet depressions need surface drains. 


Very poorly drained; moderately rapid 
permeability; impractical to drain be- 
cause of flooding and frost hazard. 


Trrigation 


Moderate available water capacity; mod- 
erately rapid intake rate; hazard of water 
erosion in sloping areas. 


Moderate available water capacity; rapid 
intake rate; drainage needed. 


Low available water capacity; rapid intake 
rate; drainage needed. 


Low available water capacity; rapid intake 
rate; drainage needed. 


Very high available water capacity; rapid 
intake rate. 


High available water capacity; medium 
intake rate; drainage needed; numerous 
cobblestones. 


Low available water capacity above depth 
of 18 to 42 inches, high. below; rapid 
intake rate; drainage needed. 


High available water capacity; medium 
intake rate; hazard of water erosion in 
sloping areas; numerous cobblestones. 


Low available water capacity; rapid intake 
rate; hazard of soil blowing. 


High available water capacity; medium 
intake rate; drainage needed. 


High available water capacity; rapid intake 
rate; protection from flooding required. 
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Terraces and diversions 


0 to 50 percent slopes; slopes 
too steep and irregular in 
many areas; slow to rapid 
runoff; moderately erodible; 
stony in some areas. 


Not needed___._.-.-_-2_-__2- ee 


Not needed_.______--.------- 


0 to 6 percent slopes; not 
needed; sandy; gentle 
slopes; little runoff. 


Not needed____.._____._ 2 - 


Not needed... ___ 2-2 


Not needed; sandy; gentle 
slopes; little runoff. 


2 to 12 percent slopes; me- 
dium runoff; moderately 
erodible; numerous cobble- 
stones hinder construction. 


0 to 50 percent slopes; 
slopes too steep and ir- 
regular in many areas; 
sandy; difficult to vegetate; 
wind may deposist soil 
material in channels. 


Generally not needed; 0 to 6 
percent slopes. 


Not needed 


Soil features affecting—Continued 


Grassed waterways 


0 to 50 percent slopes; slow to 
rapid runoff; moderately 
erodible. 


Not needed; sandy; gentle 
slopes; little runoff. 


Not needed; sandy; gentle 
slopes; little runoff. 


2.to 12 percent slopes; me- 

~ dium runoff; moderately 
erodible; numerous cobble- 
stones. 


0 to 50 percent slopes; sandy; 
little runoff; droughty; 
difficult to vegetate. 


No unfavorable features other 
than a seasonal high water 
table. . 


Farm ponds 


Reservoir area 


Medium seepage rate in sub- 
soil, medium to rapid in 
underlying loamy material; 
stony in some areas. 


High water table; medium 
seepage rate; suited to pit- 
type ponds. 


High water table; rapid seep- 


rate; suited to pit-type ponds. 


Seasonal high water table; 
medium seepage rate in sub- 
soil, rapid seepage rate in 
underlying material; seal 
blanket required when po- 


rous gravelly sand is exposed. 


High water table; rapid seep- 
age rate; suited to pit-type 
ponds; flotation of organic 
material likely. 


High water table; medium to 
slow seepage rate; suited to 
pit-type ponds. 


Seasonal high water table; 
rapid seepage rate above 
depth of 18 to 42 inches; 
medium to slow rate below; 
sides of ponds unstable 
when wet. 


Medium to slow seepage rate; 
numerous cobblestones. 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used. 


Seasonal high water table; 
slow seepage rate. 


High water table; rapid seep- 


age rate; suited to pit-type 
ponds; flotation of organic 
material likely. 


Embankment 


Fair stability; fair to good 
compaction properties; poor 
resistance to piping; slow to’ 
medium seepage rate; stony 
in some areas. 


Fair stability; fair to good 
compaction properties; poor 
resistance to piping; medium 
seepage rate. 


Fair stability; fair to good 
compaction properties; poor 
to fair resistance to piping; 
mediuin to rapid seepage 
rate. 


Fair stability and compaction 
properties; poor to fair 
resistance to piping; medium 
to rapid seepage rate. 


Organic material; not 
suitable. 


Poor to fair stability; poor 
compaction properties; 
slow seepage rate; numerous 
cobblestones. 


Fair stability; fair to good 
compaction properties; 
poor resistance to piping; 
low to moderate shrink- 
swell potential; medium to 
slow seepage rate. 


Poor to fair stability; poor 
compaction properties; 
slow seepage rate; 
numerous cobblestones. 


Fair stability and compac- 
tion properties; poor to 
fair resistance to piping; 
rapid seepage rate. 


Poor to fair stability and 
compaction properties; 
moderate to high shrink- 
swell potential; slow 
seepage rate. 


Poor stability and compaction 
properties; poor resistance 
to piping; rapid seepage rate; 
interbedded layers of organic 
material. 
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SOIL SURVEY 


TABLE 8.—Engineering interpretations 


Soil series and map symbols 


Mapped only in an undiffentiated unit 
with Alpena and East Lake soils. 


Lake beaches: Lb. 
Too variable to be rated. Onsite in- 
vestigation required. 


*Leelanau: LdB, LdC, LdD, LdE, LdF, 
Le Lrc, UrD, Lr&, LrF, LEB, LEC, 
For Rubicon part of LrB, LrC, LrD, 
LrE, and LrF, see Rubicon series; 
for Emmet part of LEB, LEC, and 

LEE, see Emmet series, 


Linwood: Ls______..-- 22 22-2 


*Lupton: Lt, LU. -_ 2 eee 
For Cathro part of LU, see Cathro 
series. 


Mackinac.___-_-_--._....---..------_-_.--. 
Mapped only in complexes with Charle- 
voix soils. 


Made land: Ma. 
Too variable to be rated. Onsite investi- 
gation required. 


*Mancelona: McB, McC, McD, McE, 
McF, MEB, MEC, MEE. 
For East Lake part of MEB, MEC, and 
MEE, see East Lake series. 


Markey: (Mk2 2220520 ccbee cee kee Looe 
Menominee: MnB, MnC___..----.------ 
Munuscong: Mu...--.--..-...--------- 


Soil features affecting — 


Agricultural drainage 


Well drained; moderately rapid permea- 
bility. 


Well drained; moderately rapid permea- 
bility. 


Very poorly drained; moderately rapid 
permeability in organic material; moder- 
ate permeability in underlying loamy 
material; high water table; impractical 
to drain in many areas because of frost 
hazard, 


Very poorly drained; moderately rapid 
permeability; high water table; imprac- 
tical to drain in many areas because of 
frost hazard. 


Somewhat poorly drained; moderate perme- 
ability; seasonal high water table; wet 
depressions need surface drains; cobble- 
stones in some areas. 


Well drained or moderately well drained; 
moderately rapid permeability. 


Very poorly drained; moderately rapid to 
rapid permeability; high water table; 
impractical to drain in many areas be- 
cause of frost hazard. 


Well drained. or moderately well drained; 
rapid permeability in sandy material; 
moderately slow permeability in under- 
lying loamy material. 


Poorly drained or very poorly drained; 
moderately rapid permeability in sandy 
material; moderately slow permeability 
in underlying loamy material. 


Irrigation 


Low available water capacity; rapid intake 
rate. 


Low available water capacity; rapid intake 
rate; hazard of water erosion in sloping 
areas. 


High available water capacity; rapid intake 
rate; hazard of soil blowing. 


Very high available water capacity; rapid 
intake rate; hazard of soil blowing. 


High available water capacity; medium 
intake rate; cobblestones in some areas. 


Low available water capacity; rapid intake 
rate; hazard of water erosion in sloping 
areas. 


High available water capacity; rapid intake 
rate; hazard of soil blowing. 


Low to moderate available water capacity; 
rapid intake rate; hazard of water erosion 
in sloping areas. 


Moderate available water capacity; rapid 
intake rate drainage needed. 


Sor farm uses—Continued 


Terraces and diversions 


0 to 50 percent slopes; slopes 
too steep and irregular in 
many areas; sandy; difficult 
to vegetate; wind may de- 
posit soil material in 
channels. 


0 to 50 percent slopes; slopes 
too steep and irregular in 
many areas; slow to rapid 
runoff; moderately erodible; 
difficult to vegetate. 


Not needed......-..--.--.--- 


Not needed_.........-.-----. 


Generally not needed; 0 to 6 
percent slopes; little runoff; 
cobbly in some areas. 


0 to 50 percent slopes; slopes 
too steep and irregular in 
many areas; slow to rapid 
runoff; moderately erodible; 
difficult to vegetate. 


Not needed 


0 to 12 percent slopes; slow to 
medium runoff; moderately 
erodible; sandy; difficult to 
vegetate. 


Not needed 
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Soil features affecting—Continued 


Grassed waterways 


0 to 50 percent slopes; sandy; 
little runoff; droughty ; diffi- 
cult to vegetate. 


0 to 50 percent slopes; slow 
to rapid runoff; moderately 
erodible; droughty; difficult 
to vegetate. " 


Not needed_.____-...-.-_.2-..-- 


Not needed_._.-.-..2.-._._. . 


Seasonal high water table; 
cobblestones in some areas. 


0 to 50 percent slopes; slow to 
rapid runoff; moderately 
erodible; droughty; difficult 
to vegetate. 


Not needed____________-_ --__ 


0 to 12 percent slopes; medium 
runoff; moderately erodible; 
droughty; difficult to vege- 
tate. 


Not needed_____-.------------- 
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Farm ponds 


Reservoir area 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used. 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used. 


High water table; rapid seep- 
age rate at depth of 18 to 42 
inches, slow below; suited to 
pit-type ponds; flotation of 
organic material likely. 


High water table; rapid seep- 
age rate; suited to pit-type 
ponds; flotation of organic 
material likely. 


Seasonal high water table; 


medium to slow seepage rate. 


Medium to rapid seepage rate 
in subsoil; seal blanket re- 
quired where very gravelly 
sand is exposed. 


High water table; rapid seepage 


rate; suited to pit-type 
ponds; flotation of organic 
material likely. 


Rapid seepage rate above depth 


of 18 to 42 inches, slow be- 
low; seal blanket required if 
sandy material is not re- 
moved. 


High water table; medium 
seepage rate above depth of 
18 to 42 inches, slow below; 
suited to pit-type ponds. 


Embankment 


Fair stability; fair to good com- 


paction properties; poor to 
fair resistance to piping; rapid 
seepage rate. 


Fair stability; fair to good com- 


paction properties; poor re- 
sistance to piping; medium 
‘to rapid seepage rate. 


12 to 42 inches of organic ma- 


terial; not suitable; poor to 
fair stability and compaction 
properties; poor to fair re- 
sistance to piping; low to 
moderate shrink-swell poten- 
tial; slow seepage rate for 
underlying loamy material. 


Organic material; not suitable. 


Poor to fair stability and com- 


paction properties; poor to 
fair resistance to piping; slow 
seepage rate; cobblestones in 
some areas. 


Fair stability; fair to good com- 


paction properties; medium 
to rapid seepage rate. 


Not suitable; 18 to 42 inches of 


organic material; fair stability 
and compaction properties; 
poor to fair resistance to 
piping; rapid seepage rate for 
underlying sandy material. 


Fair stability; poor to fair com- 


paction properties; poor to 
fair resistance to piping; low 
to moderate shrink-swell po- 
tential; slow seepage rate. 


Poor to fair stability and com- 


paction properties; poor to 
fair resistance to piping; low 
to high shrink-swell potential; 
medium seepage rate.. 
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TaBLe 8.—Engineering interpretations 


Soil features affecting— 


Soil series and map symbols 
Agricultural drainage 


Well drained or moderately well drained; 
moderately slow permeability; small, wet 
areas may need random tile; stony in a 
few areas. 


*Nester; NsB, NsC, NsD, NsE, NEB, 
NEC, NEE. : 
For Emmet part of NEB, NEC, and 
NEE, see Emmet series. 


Onaway:./ 22. 2s. dese) os he ie Well drained; moderate permeability ; small, 
Mapped only in complexes with Emmet ‘wet areas may need random tile. 
sols. 

Otisco: OtB_.--.-..------------_.-----_| Somewhat poorly drained; moderately 
rapid permeability; seasonal high water 
table; wet depressions; ditchbanks un- 
stable. 

Roscommon: Re_....---.-.------------- Poorly drained; rapid permeability; high 
water table; ditchbanks unstable. 

Rubicon: RdB, RdC, RdE_-.----2-----.- Well drained; rapid permeability___._.__-- 


Well drained; rapid permeability in upper 
42 to 60 inches of sandy material; mod- 
erately slow permeability in underlying 
loamy material. 


Rubicon, loamy substratum: 


Somewhat poorly drained; very slow perme- 
ability; seasonal high water table; blind- 
ing and close spacing of tile required; 
surface drainage needed. 


Rudyard: RrB_.__________.- eee 


Poorly drained; very slow permeability; 
impractical to drain because of shallow 
depth to bedrock. 


Sa Bivesties cebetessu eso Somewhat poorly drained; slow permea- 
bility in cemented subsoil; rapid permea- 
bility below; seasonal high water table; 


wet depressions; ditchbanks unstable. 


Saugatuck: 


Poorly drained; slow permeability; high 
water table; close spacing of tile required; 


Mapped only in ‘a complex with a 
surface drainage needed. 


Bergland soil. 


plone land: St. 
00 variable to be rated. Onsite investi- 
gation required. 


SU Basis se souces se ee soe Well drained; moderate permeability; 


shallow to bedrock. 


Summerville: 


Irrigation 


High available water capacity; slow to 
medium intake rate; hazard of water 
erosion in sloping areas; stony in a few 
areas. 


High available water capacity; medium in- 
take rate; hazard.of water erosion in slop- 
ing areas. 


Low available water capacity; rapid intake 
rate; drainage needed. 


Low available water capacity; rapid intake 
rate; drainage needed. 


Low available water capacity; rapid intake 
tate; hazard of soil blowing. 


Low available water capacity; rapid intake 
rate; hazard of soil blowing. 


Moderate available water capacity; slow to 
medium intake rate; drainage needed. 


Moderate available water capacity; rapid 
intake rate; shallow depth to bedrock. 


Low available water capacity; rapid intake 
rate; drainage needed; shallow depth to 
cemented subsoil. 


High available water capacity; slow intake 
rate; drainage needed. 


Moderate available water capacity ; medium 
intake’ rate; stony; shallow depth to 
bedrock. 
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Terraces and diversions 


0 to 50 percent slopes; slopes 
too steep and irregular in 
many areas; slow to rapid 
runoff; highly erodible; 
siltation of channels; stony 
in a few areas. 


0 to 50 percent slopes; slopes 
too steep and irregular in 
many areas; slow to rapid 
runoff; moderately erodible; 
stoney in some areas. 


Not needed; 0 to 6 percent 
slopes; sandy; little runoff. 


Not needed 


0 to 50 percent slopes; slopes 
too steep and irregular in 
many areas; sandy; diffi- 
cult to vegetate. 


Not needed; 0 to 6 percent 
slopes; sandy; little runoff. 


Generally not needed; 0 to 6 
percent slopes; clayey sub- 
soil difficult to vegetate. 


Not needed 


Not needed; 0 to 6 percent 
slopes; sandy; little runoff. 


Not needed 


0 to 6 percent slopes; medium 
runoff; moderately erodible; 
shallow depth to bedrock 
hinders construction. 


Grassed waterways 


0 to 50 percent slopes; slow to 
rapid runoff; highly erodible; 
difficult to vegetate; stony in 
a few areas. 


0 to 50 percent slopes; slow to 
rapid runoff; moderately 
erodible. 


Not needed; sandy; gentle 
slopes; little runoff. 


Not needed__._-..------------ 


0 to 50 percent slopes; sandy; 
little runoff; droughty; 
difficult to vegetate. 


Not needed; 0 to 6 percent 
slopes; sandy; little runoff. 


0 to 6 percent slopes; cuts 
expose clayey’ material; 
difficult to vegetate. 


Not needed 


Not needed; 0 to 6 percent 
slopes; sandy; little runoff. 


Not needed 


0 to 6 percent slopes; medium 
runoff; moderately erodible; 
shallow depth to bedrock. 


Farm ponds 


Reservoir area 


Slow seepage rate....---------- 


Medium to slow seepage rate__._ 


Seasonal high water table; too 
sandy and porous to hold 
water unless seal blanket is 
used. 


High water table; rapid seep- 
age rate; suited to pit-type 
ponds. 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used. 


Upper 42 to 60 inches has 
rapid seepage rate; too 
sandy and porous to hold 
water unless seal blanket is 
is used; underlying loamy 
material has slow seepage 
rate. 


Seasonal ‘high water table; 
slow seepage rate. 


High water table; rapid seep- 
age rate; shallow depth to 
bedrock; not suitable for 
pit-type ponds. 


Seasonal high water table; slow 
seepage rate above cemented 
subsoil; rapid below; seal 
blanket generally required. 


High water table; slow seepage 


rate; suited to pit-type 
ponds. 


Shallow to bedrock; medium to 


rapid seepage; water seeps 
through fractures in rock. 


Embankment 


Poor to fair stability and com- 
paction properties; moderate 
to high shrink-swell potential; 
slow seepage rate; stony in a 
few areas. 


Poor to fair stability; fair com- 
paction properties; low to 
moderate shrink-swell poten- 
tial; slow seepage rate; stony 
in some areas. 


Fair stability and compaction 
properties; poor resistance to 
piping; rapid seepage rate. 


Fair stability and compaction 
properties; poor to fair 
resistance to piping; rapid 
seepage rate. 


Fair stability and compaction 
properties; poor to fair 
resistance to piping; rapid 
seepage rate. 


Sandy material has fair sta- 
bility and compaction proper- 
ties, poor to fair resistance to 
piping, and a rapid seepage 
rate; the underlying loamy 
material has poor to fair 
stability and compaction 
properties, poor to fair re- 
sistance to piping, and a slow 
seepage rate. 


Poor to fair stability and 
compaction properties; high 
shrink-swell potential; slow 
seepage rate. 


Not suitable; shallow depth to 
‘bedrock. 


Fair stability and compaction 
properties; poor to fair re- 
sistance to piping; rapid 
seepage rate. 


Fair to good stability and com- 
paction properties; moderate 
to high shrink-swell potential; 
slow seepage rate. 


Shallow to bedrock; not 
suitable. 
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Soil features affecting— 


Soil series and map symbols 


Agricultural drainage 


*Tawas: Ta, TC 
For Carbondale part of TC, see Carbon- 
dale series. 


Ubly: UbB, UbC______----------------- 
bility. 


Wallace:. WaC___-_.-.._.__--_----___-- 


Warners: Wr-_..-----.---.-.--- ------ee 


Wet alluvial land: Wt. 
Too variable to be rated. Onsite investi- 
gation required. 


Engineering interpretations 


Engineering interpretations in this survey are given in 
tables 7 and 8. The data in these tables apply to the 
representative profile described for the soil series in the 
section “Descriptions of the Soils.” 

Table 7 gives the suitability of the soils as a source of 
topsoil, sand, gravel, and road fill and lists features that 
affect the use of soils in locating highways, foundations 
for low buildings, and winter grading. Also given in 
table 7 are limitations for septic tank disposal fields and 
ratings for the corrosion potential for conduits. 

The ratings for suitability as a source of topsoil were 
based largely on texture and organic-matter content. Top- 
soil is material, preferably rich in organic matter, that is 
used to topdress back slopes, embankments, lawns, gar- 
dens, and the like. Unless otherwise indicated, only the 
surface layer was considered in making these ratings. 

Ratings of suitability of the soils as a source of sand 
and gravel apply only to material within a depth of 5 
feet. Some soils that are rated “not suited” in table 7 may 
have sand and gravel at a depth of more than 5 feet. In 
some of the soils, sand and gravel is at a depth of less 
than 5 feet and extends to a depth of more than 5 feet. 
Where suitability is questionable, the availability of the 
sand and gravel can be determined by digging test pits. 
Soils of the Alpena, East Lake, Kiva, and Mancelona 
series have fair to good potential as sources of gravel. 

Ratings of the suitability of the soils as a source of 
road fill are based on performance of soil material used as 
borrow for subgrade. Both the subsoil and substratum are 
rated if they have contrasting characteristics. The most 


Very poorly drained; moderately rapid to 
rapid permeability; high water table; im- 
practical to drain because of frost hazard. 


Well drained or moderately well drained; 
moderate to moderately slow permea- 


Well drained; slow permeability in ce- 
mented subsoil; rapid permeability below. 


Very poorly drained; moderately slow per- 
meability; high water table; impractical 
to drain because of frost hazard. 


Irrigation 


High available water capacity; rapid intake 
rate; hazard of soil blowing. 


Moderate available water capacity; rapid 
intake rate; hazard of water erosion in 
sloping areas. 


Low available water capacity; rapid intake 
rate; hazard of soil blowing; shallow 
depth to cemented subsoil. 


Variable available water capacity; rapid 
intake rate. 
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suitable material is sand that has enough fines for bind- 
ing; the least suitable is clay. 

Also listed in table 7 are soil features affecting locations 
for highways. The soil features considered were those that 
affect the overall performance of the soil, such as a high 
water table or steep slopes. The entire soil profile, undis- 
turbed and without artificial drainage, was evaluated. 
Good materials for road subbase are well distributed 
throughout the county in the sandy and gravelly soils. 
Additional information can be obtained from the State 
Highway Department of Michigan, which has rated the 
major soil series in the State for their suitability for 
highway construction. This information is in the “Field 
Manual of Soil Engineering” (2). 

Of special concern to engineers involved with highway 
locations are the silty soils of the county, particularly the 
Bruce and Brimley soils. These soils consist of stratified 
silt and very fine sand that are soft and very unstable 
and have low bearing capacity and are highly susceptible 
to frost action. 

The soils are also rated in table 7 for their suitability 
for foundations for buildings that are no more than three 
stories high. The suitability of the soils as a base for low 
buildings. depends mainly on the characteristics of the 
substratum, which generally provides the base for foun- 
dations. Ratings are therefore for the substratum. Impor- 
tant factors considered in determining the suitability of 
the soils for foundations for low buildings are susceptibil- 
ity to frost heaving, depth to water table, compressibility, 
and shrink-swell potential. Engineers and others should 
not apply specific values to the estimates given. 
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Terraces and diversions Grassed waterways 


Not needed 


2 to 12 percent slopes; slow to 
medium runoff; moderately 
erodible. 


2 to 12 percent slopes; slow 
to medium runoff; moder- 
ately erodible. 


0 to 12 percent slopes; sandy; 
difficult to vegetate; wind 
may deposit soil material in 
channels. 


0 to 12 percent slopes; sandy; 
little runoff; droughty; 
difficult to vegetate. 


Not needed___.__--.2-__.-2_- Not needed 


__The poor stability of the Brimley and Bruce soils is 
likely to result in cracks in basement walls and settling 
of foundations, particularly in buildings of more than 
one story. Frost heaving is a relatively high hazard on 
the somewhat poorly drained and poorly drained soils, 
such as the Brimley, Bruce, Kawkawlin, and Sims soils. 
Paved sidewalks, driveways, and garage or carport floors 
on these soils are likely to be damaged by frost heaving 
unless a foot or more of coarse-textured material is placed 
below the paving. Soils that have a high shrink-swell 
potential, such as the Bergland and Rudyard soils, are 
severely limited for foundations and structures. 

Among the soil features that affect winter grading are 
those that, in winter, affect the crossing of areas of soil 
and the handling of soil material with ordinary construc- 
tion equipment. Important factors considered are texture 
of the soil material, natural content of water, and depth 
to the water table. 

Limitations of the soils for use as disposal fields for 
septic tanks and soil features that affect their use for this 
purpose are also shown in table 7. Some of the limiting 
factors are permeability, depth to water table, depth to 
bedrock, flooding hazard, and relief. Soils that have some- 
what poor or poor drainage, a seasonal high water table, 
or slow or very slow permeability are poor sites. A sewage 
disposal system does’ not function properly in such soils. 
A percolation rate of 60 minutes per inch or less is desira- 
ble for a septic tank disposal field. This is equivalent to a 
permeability rate of 1 inch per hour. Permeability rates 
for the soils in Charlevoix County are given in table 6. 

The soils are also rated in table 7 according to the 
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High water table; rapid seepage 


Farm ponds 


Reservoir area Embankment 


High water table; rapid seep- 
age rate; suited to pit-type 
ponds; flotation of organic 
material likely. 


18 to 42 inches of organic 
material: not suitable; fair 
stability and compaction 
properties; poor to fair re- 
sistance to piping; rapid 
seepage rate in underlying 
sandy material. 

Medium seepage rate__.___-____ Fair to good stability and com- 
paction properties; poor to 
fair resistance to piping; low 
to moderate shrink-swell 
potential; slow seepage rate. 


Slow seepage rate above ce- 
mented subsoil; rapid below; 
seal blanket generally re- 
quired. 


Fair stability. and compaction 
properties; poor to fair re- 
resistance to piping; rapid 
seepage rate. 


Marl over organic material; 


tate; suited to pit-type not suitable. 


ponds; flotation of organic 
material likely. 


degree that they encourage the corrosion of conduits laid 
in them. Ratings are given for uncoated steel conduits 
and concrete conduits. The texture and natural drainage 
of a soil affect this potential through their influence on 
aeration, content of water, and movement of water. The 
pH of the soil also may be important. : 

Table Slists features that affect the use of the soils for 
agricultural drainage, irrigation, terraces and diversions, 
grassed waterways, and farm ponds. 

Listed under agricultural drainage are features that 
affect the installation and performance of surface and 
subsurface drainage systems. Among these features are 
texturé, permeability, relief, restricting layers, and depth 
to water table. 

Artificial drainage is needed in many areas that have 
been cleared for farming. Many wet areas in the county 
that are used for pasture would be suited to crops if 
adequately drained and managed. Less than one-third of 
the total acreage of the Charlevoix, Mackinac, Kawkaw- 
lin, Belding, Breckenridge, Bruce, and Sims soils is used 
for crops. Tile drains are suitable for draining these soils, 
but adequate outlets are lacking in many areas. In many 
places drainage ditches can be installed, however, as out- 
lets for tile. The Rudyard and Bergland soils are very 
slowly permeable. In these soils closer spacing of tile is 
needed for adequate drainage than on more permeable 
soils. Seepy areas and small, wet spots are common in 
some areas of the Nester soils, even though these soils are 
dominantly well drained or moderately well drained. In 
many of these areas, random tile lines are needed to pro- 
vide drainage. 
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Few of the organic soils in the county are drained and 
used for farming. In many areas these soils have a high 
frost hazard, and draining these areas is not practical in 
the foreseeable future. 

The major features affecting suitability of the soils for 


irrigation are available water capacity and rate of water’ 


intake. Also important are relief, the need for drainage, 
and depth to soil material that restricts growth of. roots. 
Little irrigation is now done in the county, though many 
of the soils are suitable for irrigation. If irrigated, the 
large acreage of sandy soils in the county would be suita- 
ble for many crops, including many specialty crops that 
are suited to the climate but presently are not grown. In 
many areas water for irrigation can be obtained from 
shallow wells or lakes. 

Important features that affect the layout and construc- 
tion of terraces and diversions are relief, texture of the 
soil material, and depth to material that restricts growth 
of roots. Most areas of the sloping soils on uplands in the 
county have properties that are suitable for the construc- 
tion of terraces and diversions. In many places, however, 
the slopes are too irregular for terraces. On the Nester 
soils, cuts into the lower part of the subsoil expose mate- 
rial that is low in productivity and difficult to till. 

The success of grassed waterways depends on soil fea- 
tures that affect the construction and maintenance of the 


waterways and the growth of plants in them. Important: 


features are fertility, available moisture capacity, rate of 
surface runoff, and susceptibility to erosion. Establishing 
a good, dense sod that is resistant to erosion is needed for 
well-constructed waterways. 

Establishing grassed waterways on the limy glacial till 
of the Nester soils is possible, even though these soils have 
poor structure and low organic-matter content. On these 
soils liberal applications of manure are needed for estab- 
lishing seedlings. 

The seepage rate in undisturbed soil material is the 
most important feature affecting the reservoir area of a 
farm pond. Features affecting embankments are compac- 
tion properties, stability, seepage rate, and the piping 
hazard. Because of the slow seepage rate, the soils that 
formed in loam, clay loam, and silty clay or clay are 
favorable for construction of farm ponds. The soils that 
formed in sandy loam have a rapid seepage rate, and this 
results in wide fluctuations in the water level. Successful 
ponds can be constructed on these soils, however, by care- 
ful selection of materials from the subsoil for use in blan- 
keting the reservoir area and by compacting the material. 
The soils that formed in sand and loamy sand have an 
excessive seepage rate and are not suitable sites for ponds. 
Springs in many low areas in the county provide a good 
flow of water. Good ponds can be constructed in these 
areas, even though the seepage rate is rapid. Careful 
study of the areas is needed before constructing the 
ponds. 

Many of the soil features affecting farm ponds are also 
applicable to sewage lagoons. In addition to these fea- 
tures, relief, depth of the water table, and organic-matter 
content are important features affecting sewage lagoons. 
Level relief, a low water table, and low organic-matter 
content are desirable features for lagoons. 
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Town and country planning 


Some features important to development of sites for 
residences already have been discussed, such as suitability 
of the soils for domestic sewage disposal systems. Further 
information that should be considered is discussed ‘in the 
paragraphs that follow. 

Important factors to consider in using the soils for 
residential development are soil drainage, permeability, 
stability, and the frequency of flooding. Soils that are 
somewhat poorly drained or poorly drained, that have a 
seasonal high water table, or that have slow or very slow 
permeability are poor sites for residential construction. 

On wet and slowly permeable soils, basements are diffi- 
cult to keep dry. The best soils in the county for residen- 
tial use are the well-drained soils that formed in sandy 
loam and loamy sand material. The most favorable soils 
are those of the Blue Lake, Emmet, Leelanau, and Man- 
celona series. The very sandy, well-drained Eastport, 
Kalkaska, and Rubicon soils also are suited, except for 
droughtiness. On these soils good lawns and shrubs can be 
established and maintained if they are watered regularly. 
Blanketing the areas with a loamy topsoil makes them 
less droughty. 

Wet alluvial land and the Kerston soils on the flood 
plains of streams in the county are severely limited for 
residential development because of the hazard of flooding. 


Formation, Morphology, and 
Classification of Soils* 


This section consists of three main parts. The first part 
tells how the factors of soil formation have affected the 
development of soils in Charlevoix County. The second 
part discusses the morphology of the soils. The third part 
explains the system of soil classification and places each 
soil series in the county in the various categories of the 
system. 


Factors of Soil Formation 


Soil is developed by soil-forming processes acting on 
materials deposited or accumulated by geologic agencies. 
The characteristics of the soil at any given point are 
determined by (1) the physical and mineralogical compo- 
sition of the parent material, (2) the climate under which 
the soil material has accumulated and existed since accu- 
mulation, (3) the plant and animal life on and in the 
soil, (4) the relief, or lay of the land, and (5) the length 
of time the forces of soil formation have acted on the 
parent material. 

Climate and plant and animal life are active factors of 
soil formation. They act on the parent material and 
slowly change it to a natural body of soil that has geneti- 
cally related layers called horizons. The effects of climate 
and plant and animal life are conditioned by relief. The 
parent material also affects the kind of soil profile that is 
formed and, in extreme cases, determines it almost en- 
tirely. Finally, time is needed for changing the parent 


°R. W. Jonnson, State_soil scientist, and H. R. SINCLAIR, IR, 
assistant State soil scientist, Soil Conservation Service, assisted 
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material into a soil profile. It may be long or short, but 
some time is always required for differentiation of soil 
horizons. Usually, a long time is required for the develop- 
ment of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can be 
made regarding the effect of any one factor unless condi- 
tions are specified for the other four. Many of the proc- 
esses of soil development are unknown. 


Parent material 


Parent material is the unconsolidated mass in which a 
soil is formed. The parent materials of the soils of Char- 
levoix County were deposited by glaciers or by melt water 
from the glaciers. Some of these materials were reworked 
and redeposited by subsequent actions of water and wind. 
These glaciers covered the county from about 10,000 to 
12,000 years ago. Parent material determines the limits of 
the chemical and mineralogical composition of the soil. 
Although parerit materials are of common glacial origin, 
their properties vary greatly, sometimes within small 
areas, depending on how the materials were deposited. 
The dominant parent materials in Charlevoix County 
were deposited as glacial till, outwash deposits, lacustrine 
deposits, alluvium, and organic material. 

Glacial till is material laid down directly by glaciers 
with a minimum of water action. It consists of particles 
of different sizes that are mixed together. The small peb- 
bles in glacial till have sharp corners, indicating that 
they have not been worn by water washing. The glacial 
till in Charlevoix County is effervescent and ranges from 
loose to very firm. Its texture is loamy sand, sandy loam, 
loam, clay loam, or silty clay loam. The till contains few 
to many coarse fragments. An example of soils formed in 
glacial till are those of the Leelanau series. 

Outwash materials are deposited by running water 
from melting glaciers. The size of the particles that make 
up outwash material varies according to the speed of the 
stream of water that carried them. When the water slows 
down, the coarser particles are deposited. Finer particles, 
such as very fine sand, silt, and clay, can be carried by 
slowly moving water. Outwash deposits generally consist 
of layers of particles of similar size, such as loamy sand, 
sand, gravel, and other coarse particles. The East Lake 
soils, for example, formed in deposits of outwash material 
in Charlevoix County. 

Lacustrine materials are deposited from still, or 
ponded, glacial melt water. Because the coarser fragments 
drop out of moving water as outwash, only the finer 
particles, such as very fine sand, silt, and clay, remain to 
settle out in still water. Lacustrine deposits are silty or 
clayey in texture. In Charlevoix County the soils formed 
in lacustrine deposits are typically loamy or clayey. The 
Rudyard series is an example of soils formed in lacustrine 
materials, 

Alluvium material is deposited by floodwaters of pres- 
ent streams in Recent time. This material varies in tex- 
ture, depending on the speed of the water from which it 
was deposited. The Kerston series is an example of al- 
luvial soils. 

Organic material is made up of deposits of plant. re- 
mains. After the glaciers withdrew from the area, water 
was left standing in depressions on outwash, lake, and till 
plains. Grasses and sedges growing around the edges of 
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these lakes died, and their remains fell to the. bottom. 
Because of the wetness of these areas, the plant remains 
did not decompose but remained around the edges of the 
lakes. Later, white-cedar and other water-tolerant trees 
grew in these areas. As these trees died, their residue 
became a part of the organic accumulation.. The lakes 
were eventually filled with organic material and devel- 
oped into areas of muck and peat. In some of these areas, 
the material has changed little since deposition. Soils of 
the Lupton series are an example of soils formed in or- 
ganic material. 


Plant and animal life 


Plants have been the principal organisms infiuencing 
the soils in Charlevoix County; however, bacteria, fungi, 
earthworms, and the activities of man have also been 
important. The chief contribution of plant and animal 
life is the addition of organic matter and nitrogen to the 
soil. The kind of organic material on and in the soil 
depends on the kind of plants that grew on the soil. The 
remains of these plants accumulate on the surface, decay, 
and eventually become organic matter. Roots of the: 
plants provide channels for downward movement of 
water through the soil and also add organic matter as 
they decay. Bacteria in the soil help to break down the 
organic matter so that it can be used by growing plants. 

The vegetation in Charlevoix County was mainly 
mixed trees. Differences in natural soil drainage and 
minor changes in parent material have affected the com- 
position of the tree species. : 

In general, the well drained or moderately well drained 
soils on uplands, such as East Lake, Leelanau, and Nester 
soils, were covered with sugar maple, beech, red pine, 
white pine, and hemlock. The Deer Park soils dominantly 
were covered with jack pine, red oak, white birch, and 
aspen. The wet soils dominantly were covered with 
white-cedar, Tarmerack, black spruce, elm, soft maple, 
and balsam fir. A few wet soils also had sphagnum and 
other mosses that contributed substantially to the accumu- 
lation of organic matter. The Bruce and Munuscong soils 
formed under wet conditions and contain a considerable 
amount of organic matter. Thus, the soils of Charlevoix 
County that dominantly formed under forest vegetation 
generally have less total accumulated organic matter than 
soils in other parts of the county that dominantly formed 
under grass vegetation. 


Climate 


Climate is important in the formation of soils. It deter- 
mines the kind of plant and animal life on and in the 
soil. It determines the amount of water available for 
weathering of minerals and the transporting of soil mate- 
rials. Climate, through its influence on temperature in the 
soil, determines the rate of chemical reaction that occurs 
in the soil. These influences are important, but they affect 
large areas rather than a relatively small area, such as a 
county. : 

The climate in Charlevoix County is cool and humid. 
This is presumably similar to that which existed when the 
soils were being formed. The soils in Charlevoix County 
differ from soils formed in a dry, warm climate or from 
those that formed in a hot, moist climate. Climate 1s 
uniform throughout the county, although its effect is mod- 
ified locally by proximity to large bodies of water. There- 
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fore, the differences in the soils of Charlevoix County, to 
a minor extent, are the result of the differences in climate. 


Relief 


Relief or topography has a marked influence on the 
soils of Charlevoix County through its influence on natu- 
ral drainage, erosion, plant cover, and soil temperature. 
In Charlevoix County slopes range from nearly level to 
very steep. Natural soil drainage ranges from well 
drained on the ridgetops to very poorly drained in the 
depressions. 

Relief influences the formation of soils by affecting 
runoff and drainage; drainage, in turn, through its affect 
on aeration of the soil, determines the color of the soil. 
Runoff of water is greatest on the steeper slopes, and 
water is temporarily ponded in low areas. Water and air 
move freely through soils that are well drained but slowly 
through soils that are very poorly drained. In soils that 
are well aerated, the iron and aluminum compounds that 
give most soils their color are bright colored and oxidized. 
Poorly aerated soils are dull gray in color and are mot- 
tled. The Leelanau series is in example of well-drained, 
well-aerated soils. The Breckenridge series is an example 
of very poorly drained, poorly aerated soils. 

Time 

Time, generally a long time, is required for the forma- 
tion of distinct horizons in soils. The differences in the 
length of time that the parent materials have been in 
place are commonly reflected in the degree of develop- 
apa of the soil profile. Some soils develop rapidly, others 
slowly. 

The soils in Charlevoix County range from young to 
mature. The glacial deposits in which many of the soils 
formed have been exposed to soil-forming influences long 
enough to allow distinct horizons to develop within the 
soil profile. Some soils, however, such as those forming in 
recent alluvial sediments, have not been in place long 
enough for distinct horizons to develop. 

The Kerston series is an example of young soils formed 
in alluvial material. The Alpena and Kiva series are ex- 
amples of the effect of time on the leaching of lime from 
the soil. The solum of the Alpena and Kiva soils once had 
about. the same amount of lime as the IIC horizon of 
these soils has today. The Alpena soils were submerged 
under glacial lake water and protected from leaching, but 
the Kiva soils were above glacial lake water longer than 
the Alpena soils and were subject to leaching. The differ- 
ence in the length of time of leaching is reflected in the 
Kiva soils, some of which are leached of lime to a depth 
of 18 inches. On the other hand, the Alpena soils are 
leached of lime to a depth of only 10 inches. 


Morphology of Soils 


Several processes were involved in the formation of soil 
horizons in the soils of Charlevoix County. These proc- 
esses are (1) accumulation of organic matter, (2) leach- 
ing of lime (calcium carbonates) and other bases, (3) 
reduction and transfer of iron, and (4) formation and 


translocation of silicate clay minerals. In most of the soils . 


in Charlevoix County, more than one of these processes 
has been active in the development of the horizons. : 
Organic matter has accumulated at the surface to form 
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an Al horizon. The Al horizon is mixed into a plow layer 
if the soil is plowed. The soils of Charlevoix County have 
a surface horizon that ranges from very high to: low in 
organic-matter content. The Ruse series is an example of 
soils that have very high organic-matter content in the 
surface layer. The Deer Park soils have low organic-mat- 
ter content in the surface layer. 

Leaching of carbonates and other bases has occurred in 
most of the soils in the county. Soil scientists generally 
agree that leaching of bases in soils usually precedes trans- 
location of silicate clay minerals. Many of the soils are 
moderately to strongly leached, and this contributed to 
the development of horizons. 

Reduction and transfer of iron, a process called gley- 
ing, is evident in the somewhat poorly drained to very 
poorly drained soils. The grayish color in the subsoil hori- 
zons indicates the reduction and loss of iron. Munuscong 
soils are an example of gleying and the reduction proc- 
esses. Some horizons contain mottles and concretions, 
which indicates the segregation of iron. This process has 
taken place in the Charlevoix and Otisco soils. 

In some soils the translocation of clay minerals has 
contributed to horizon development. In these soils the 
eluviated (leached) A2 horizon above the illuviated 
(accumulation) B horizon has a platy structure, is lower 
in content of clay, and generally is lighter in color. The 
B horizon generally has an accumulation of clay (clay 
films) in pores and on the surfaces of peds. These soils 
were probably leached of carbonates and soluble salts to a 
considerable extent before translocation of silicate clay 
took place. Leaching of bases and translocation of silicate 
clays are among the more important processes in horizon 
differentiation in the soils. The Nester soils are an exam- 
ple of soils having translocated silicate clays accumulated 
in the B horizon in the form of clay films. 

In some of the soils in Charlevoix County, iron, alumi- 
num, and humus have moved from the surface to the B 
horizon. The Wallace, Kalkaska, and Leelanau soils are 
examples of such soils. 


Classification of Soils 


Soils are classified so that their significant characteris- 
tics can be more easily remembered. Classification enables 
us to assemble knowledge about the soils, to see their 
relationship to one another and to the whole environment, 
and to develop principles that help us understand their 
behavior and their response to manipulation. 

The system of classification was adopted by the Na- 
tional Cooperative Soil Survey in 1965. This system is 
under continual study (4, 6). Therefore, readers interested 
in new developments of this soil classification system 
should search the latest available literature. The soil se- 
ries in Charlevoix County are placed in the system in 
table 9. 

The system of classification has six categories. Begin- 
ning with the broadest, these categories are order, subor- 
der, great group, subgroup, family, and series. In this 
system the criteria used as a basis for classification are 
soil properties that are observable and measurable. The 
properties are chosen, however, so that the soils of similar 
genesis, or mode of origin, are grouped together. The six 
categories of the system are briefly defined in the follow- 
ing paragraphs. 
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TaBLE 9.—Classijfication of soil series ! 


Soil series Family Subgroup Order 
Alpena__----------------- Sandy-skeletal, mixed._..___..-...--.------------ Typic Haploborolls__.....------- Mollisols. 
Angelica 2__..-_-2- 2-2-2 eee Fine-loamy, mixed, nonacid, frigid-..-.---.-------- Aeric Haplaquepts__._._--_------ Inceptisols. 
Au, Gresico.-s52s 06. se34e2 Sandy, mixed, frigid-__-.--_--- 2c bees in dura ca ae Entic Haplaquods__.....-------- Spodosols. 
Barker. .....------------- Fine-loamy, mixed..__.-...-....----------------- Mollic Eutroboralfs_....-.--.---- Alfisols. 
Barker, shallow variant.___- Fine, mixed, frigid__...-_..---_-----------------.- Aeric Ochraqualfs____.---------- Alfisols. 
Belding ?____-__..-_------ Coarse-loamy, mixed, frigid_.......-...-.--------- Alfic Haplaquods__..-.---------- Spodosols. 
Bergland ?___.___..-.-.-.. Very-fine, illitic, nonacid, frigid__......._....------ Aeric Haplaquepts....__.-.-.---- Inceptisols. 
Blue Lake___-_----------- Sandy, mixed, frigid.__.-_.-.-----.--..---------- Alfie Haplorthods___._..--------- Spodosols. 
Breckenridge ?____._..-__-- Coarse-loamy, mixed, nonacid, frigid_....--.-...--- Mollic Haplaquepts--....-------- Inceptisols. 
Brevort ?__....-.-.--..-.- Sandy over loamy, mixed, noncalcareous, frigid... -- - Mollic Haplaquents_-.----------- Entisols. 
Brimley. .._-.------------ Fine-loamy, mixed, frigid-...-.-.------.---------- Alfic. Haplaquods__-.------------ Spodosols. 
Bruce ?. > 22s 2352 -52-3.2- Fine-loamy, mixed, nonacid, frigid_____.___.--_---. Mollic Haplaquepts_-_--.-.------- Inceptisols. 
Carbondale 3_________.___- WUC Soe a eh eee ae AS Et Soe Hemic Borosaprists__....---..--- Histosols. 
Cathro 3_____--..--------- Loamy, euic._______---_------------------------ Terric Borosaprists_.------------ Histosols. 
Charlevoix ?__-__..-------- -Coarse-loamy, mixed, frigid__......-.--.---------- Alfic Haplaquods__..-.---------- Spodosols 
Croswell_.__...-..-2.--.-- Sandy, mixed, frigid__....______.._._____-_-_____- Entic Haplorthods._.._....------ Spodosols 
Deer Park ?____----...---- Mixed; frigid: 220 oe oe eee tt coecee eee oes Spodic Udipsamments.___.------ Entisols 
Detour__-..------2 2-2 a. Fine-loamy, mixed, frigid_._.......-..---.----.--- Aquic Eutrochrepts__....-------- Inceptisols. 
East Lake. ___.-_-------- Sandy, mixed, frigid._.-_._-.-_------------------- Typic Haplorthods_._.--...------ Spodosols. 
Eastport---.-----.-------- Mixed, frigid___.._-......----2----------- eee Spodic Udipsamments_-__-------- Entisols. 
Edmore ?____ 2. ee Sandy, mixed, mesie.._._._.-.--_--------------- Mollic Haplaquents__.-_--------- Entisols. 
Edwards ?3______________- Marly, euic, mesic__._..-_..-....---------------- Limnic Medisaprists_--....------ Histosols. 
Emmet... .____-------.---- Coarse-loamy, mixed, frigid_____.__..---------..-- Alfic Haplorthods._.___.-------- Spodosols. 
Ensley__-.-...----------- Coarse-loamy, mixed, nonacid, frigid-..-_...-..-_-- Aeric Haplaquepts..------------- Inceptisols. 
Epoufette ?___._-_-_..---- Sandy, mixed, frigid__________-___-___--_-_-.----- Mollic Haplaquents_._..--.------ Entisols. 
Gladwin_....._-...------- Sandy, mixed, frigid___.._._..-.----------------- Alfie Haplaquods_.-...---------- Spodosols. 
Greenwood °_.__. 2-22.22. UIC! acces eens a Ue tae oS eee ns ee Rape le! Typic Borohemists__...--------- Histosols. 
Hessel__-_- 2 Coarse-loamy, mixed, calcareous, frigid____...--.--- Mollic Haplaquepts_...---------- Inceptisols. 
TOSCO 12: gece ee Sandy over loamy, mixed, frigid__.......------.--- Aqualfic Haplorthods___--------- Spodosols. 
Johnswood___....-......-. Loamy-skeletal, mixed___..___......-.----------- Typic Haploborolls___.-.-------- Mollisols. 
Kalkaska_.....-__________- Sandy, mixed, frigid___...._._.._...-.----_------ Typic Haplorthods____.__-------- Spodosols. 
Kawkawlin ?____..__._.__- Wine, mixed os ooo oh soe ohh oe | Aquic Eutroboralfs__.....------- Alfisols. 
Kerston ? 3.022. Muic\smMesic¢e. 22 ek eoe bebe cee heteue es oo Fluventic Medisaprists___-_..----- Histosols. 
Kiva 2 bs es ocd Sandy, mixed, frigid. __..._..___..---_-_--_-.----- Entie Haplorthods________------- Spodosols 
Leelanau ?_._2.-2 2 Sandy, mixed, frigid____..._._._2.--2.-_-.------- Alfic Haplorthods._..-.-.--.----- Spodosols. 
Linwood ?3__. 2-2-2 Loamy, euic, mesic__________-_-_---_------------ Terric Medisaprists___...-.--.--- Histosols. 
Lupton 3__-_- ee WiCho ecco entices goes aoe Le A eee Typic Borosaprists___------------ Histosols. 
Mackinac ?____..-_-_-______- Fine-loamy, mixed, frigid-_....__...._.-_-.-.------ Alfic Haplaquods__....---.-.---- Spodosols. 
Mancelona._____...-_.--_. Sandy, mixed, frigid. .._.............-.---------- Alfie Haplorthods_......-.------- Spodosols 
Markey 3____.--.._.------ Sandy or sandy-skeletal, euic.___........-.-------- Terric Borosaprists....._--------- Histosols. 
Menominee ?________--.-.. Sandy over loamy, mixed, frigid__.._....-----_---- Alfic Haplorthods_-_.-.--------- Spodosols. 
Munuscong ?___._-_-___-__- Coarse-loamy over clayey, mixed, nonacid, frigid__..| Mollie Haplaquepts._..-...------ Inceptisols. 
Nester._--. 2 ee Fine, mixed_....__._..----__--------- Pe PS cel aah Typic Eutroboralfs_._.....------ Alfisols. 
Onaway_....---.-.-.--..- Fine-loamy, mixed, frigid............-...--------- Alfic Haplorthods_.__-.--------- Spodosols 
Otisco._._-.------ eee --- Sandy, mixed, frigid. .__.________--_------22- 22 ee Entic Haplaquods__.....-.-.---- Spodosols 
Roscommon?__-__.-_.----- Mixed, frigid_._.-.....__._----- 22-22 Mollic Psammaquents._.-_-.----- Entisols 
Rubicon.___.-_-______---=-- Sandy, mixed, frigid_..._.._....--------.------ ee Entic Haplorthods_.....--------- Spodosols 
Rudyard ?__2__-- ee Very-fine, illitic._/..____..-----_-----------_----- Aquic Eutroboralfs._.._...------ Alfisols. 
Ruse tu escc en boo eo Loamy, mixed, nonacid, frigid-..-....._-.-.------- Lithic Haplaquepts__...--------- Inceptisols. 
Saugatuck ?7_--.-2 2 ee Sandy, mixed, mesic, orstein.........._.---------- Aeric Haplaquods__...----.----- Spodosols. 
Sims ?____-- ee Fine, mixed, nonacid, frigid-_...__.....__.-------- Mollic Haplaquepts_.._...--.---- Inceptisols. 
Summerville_..__..2.22_-- Loamy, mixed, frigid_.__.........---.----------L- Entice Lithie Haplorthods__._.-_--- Spodosols. 
Tawas 3______ ee Sandy, euic_..__.___-.-------.- 22. ------- Terric Borosaprists___--.-------- Histosols. 
Ub yest sok oun free eee Coarse-loamy, mixed, frigid____._...___...---_--_- Alfie Haplorthods___-.--_------- Spodosols. 
Wallace. _._..---- 2 eee Sandy, mixed, frigid, orstein._._..._..._---_---_-- Typic Haplorthods__....--------- Spodosols. 
Warners ?____-__..-.-_------ Fine-silty, mixed, caleerous, mesic.__._._....-.---- Typic Haplaquolls_._-.---------- Mollisols. 


1 Classification is as of February 1971. Placement of some soil 
series in the current system of classification, particularly in families, 
may change as more precise information becomes available. 

2 These soils are taxadjuncts. The features outside the defined 


range for the series are discussed in the descriptions of the soil 
series. 


3 The classification of the organic soils in this table shows the 
placement of these soil series in the current system of classification. 
It is based on how similar soils are currently mapped and defined. 
The profile descriptions of these soils in this survey, however, were 
made prior to 1968, and they do not reflect current horizon nomen- 
clature and should not be used to place the soils into the current 
classification. 
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Order. Ten soil orders are recognized. They are Enti- 
sols, Vertisols, Inceptisols, Aridisols, Mollisols, Spodosols, 
Alfisols, Ultisols, Oxisols, and Histosols. The properties 
used to differentiate the soil orders are those that tend to 
give broad climatic groupings of soils. The two exceptions 
to this are the Entisols and Histosols, which may occur in 
many different climates. 

The soil orders in Charlevoix County are Alfisols, Enti- 
sols, Histosols, Inceptisols, Mollisols, and Spodosols. 

Alfisols are soils that have a clay-enriched B horizon 
that is high in base saturation. The Kawkawlin, Nester, 
and Barker soils represent the Alfisols in Charlevoix 
County. 

Entisols are recent soils. They lack genetic horizons or 
have only the beginnings of such horizons. The Brevort 
soils are an example of the Entisols in Charlevoix 
County. 

Histosols are soils formed in organic material. They 
include soils commonly called mucks, peats, organic soils, 
or bogs. The Carbondale soils are an example of the His- 
tosols in Charlevoix County. 

Inceptisols most often are on young but not recent land 
surfaces. The Detour and Munuscong soils are examples 
of the Inceptisols in Charlevoix County. 

Mollisols are soils that- have a thick, dark-colored sur- 
face layer. The Johnswood soils are an example of Molli- 
sols in the county. 

Spodosols are soils that have a B horizon that is en- 
riched with iron, aluminum, and humus. In Charlevoix 
County the Spodosols are represented by the Kalkaska 
and Wallace soils. 

Suborder. Each order is subdivided into suborders, 
primarily on the basis of those soil characteristics that 
seem to produce classes that have the greatest genetic 
similarity. The suborders narrow the broad climatic range 
permittéd in the orders. The soil properties used to sepa- 
rate suborders are mainly those that reflect the presence 
or absence of waterlogging or soil differences resulting 
from the climate or vegetation. An example of the subor- 
der category is Saprists and Orthods. 

Great group. Soil suborders are separated into great 
groups on the basis of uniformity in the kinds and se- 
quence of major soil horizons and features. The horizons 
used to make separations are those in which clay, iron, or 
humus have accumulated or those that have pans that 
interfere with the growth of roots or movement of water. 
The features used are some properties of clays, soil tem- 
perature, and major differences in chemical composition 
(mainly calcium, magnesium, sodium, and potassium). 

Subgroup. Great groups are subdivided into sub- 
groups, one representing the central concept of the group 
and others called intergrades and extragrades. Intergrade 
subgroups have properties of the group and also one or 
more properties of another great group, suborder, or 
order. Extragrade subgroups have properties of the group 
and have characteristics that are not diagnostic of an- 
other great group, suborder, or order. Examples of sub- 
group names are Typic Borosaprists for central concept, 
Hemic Borosaprists for intergrades, and Terric Boro- 
saprists for extragrades. ” 

Family. Families are separated within a subgroup 
primarily on the basis of properties important to the 
growth of plants or behavior of soils when used for engi- 
neering. Among the properties considered are texture, 
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mineralogy, reaction, soil temperature, permeability, 
depth, slope, consistence, and coatings. A family name 
consists of a series of adjectives, which are the class 
names for texture, mineralogy, and so on, that are used as 
family differentiae. An example is the sandy, mixed, 
frigid family. 

Series. The series is a group of soils that have major 
horizons that, except for texture of the surface layer, are 
similar in important characteristics and in arrangement 
in the profile. They are commonly given the name of a 
geographic location near the place where that series was 
first observed and mapped. An example is the Charlevoix 
series, 


General Nature of the County 


This section first discusses briefly the climate of Charle- 
voix County. Then it discusses farming. 


Climate ’ 


All of Charlevoix County has a climate modified by the 
nearness of Lake Michigan. There are two weather sta- 
tions in the county, one at East Jordan and the other at 
Boyne Falls. Records at these two locations do not show a 
great deal of difference, except that the length of the 
growing season is 98 days at Boyne Falls and 120 days at 
East Jordan. The growing season is longer at East Jor- 
dan because it is closer to Lake Michigan and there is a 
greater modification of extreme temperatures. Tables 10 
and 11 give weather data recorded at East Jordan and at 
Boyne Falls. 

Weather records are more complete at East Jordan, so 
the information in the following paragraphs is for the 
Kast Jordan location. Available records at Boyne Falls, 
however, indicate very similar conditions. . 

Weather data for East Jordan show that the highest 
temperature ever recorded was 103° F. on July 18, 1936, 
and the lowest was —39° on February 9, 1934. Tempera- 
tures reach 90° an average of 10 days a summer and have 
reached 100° only twice in 30 years. At the other extreme, 
temperatures fall below ‘zero an average of 12 times a 
year. 

February 1934, which had a mean temperature of 8.6°, 
was the coldest month on record; July 1955, which had a 
mean temperature of 75.6°, was the warmest month on 
record. The average dates of the last freezing temperature 
in spring and the first freezing temperature in fall are 
May 31 and September 28, respectively. The probabilities 
of the last freezing temperature in spring and the first in 
fall are given for East Jordan and Boyne Falls in table 
11. 

Precipitation is heaviest during the summer months, 
and an average of 57 percent of the annual total falls 
during the period from April through September. Heavi- 
est rainfall is in September, when the average is 4.33 
inches. The greatest total monthly rainfall on record was 
10.13 inches in August 1959. The driest month on record 
was February 1929, when the total precipitation was only 
0.22 inch. The heaviest intensity of rainfall occurs in 


*Norton D. StroMMEN, climatologist for Michigan, National 
Weather Service, U.S. Department of Commerce, helped to pre- 
pare this subsection. 
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TaBLE 10.—Temperature and precipitation data at Boyne Falls and at Hast Jordan, Charlevoix County, Michigan 


Boyne Fats ! 


Temperature Precipitation 
Two years in 10 will have One year in 10 will 
Month at least 4 days with— have— Average 
Average | Average Average Days with] depth of 
daily daily total snow snow on 
maximum | minimum | Maximum Minimum cover days with 
temperature | temperature Less More snow cover 
equal to or | equal to or than— than— 
higher than-—lower than— 
°F, ae oa oF, °F. Inches Inches Inches Number Inches 
January_______--------- 28. 0 11.5 40 - 2, 01 1.0 3.3 13. 3 
February___-.--_---.---- 30. 6 11.4 45 —14 1.61 .8 2.9 28 17. 2 
Marcho2222-2.ceser'e5 37.1 16.1 53 —3 1. 82 .8 3.1 30 14, 2 
April. seen cence 53.9 30. 2 76 17 2.47 9. 3.9 8 4.9 
Mayecee 2s ccecebedes ces 68. 0 39. 0 84 25 2. 88 15 4,9 (?) 1.0 
JUNC 2225s Son steccekse sc 76. 9 49, 2 90 34 3. 91 1.8 8.4 O lance eelese 
PUY ao su sine toeecece 81.3 53. 3 92 41 3. 28 1.2 4.9 | eee rere 
August. - 22-22-2222. 79.9 52, 2 91 38 3. 08 18 4.6 ON oes shesus 
September____--__.__.- 69. 7 45.9 86 31 4. 33 2. 4 6.3 Ole ecco hes 
October___-----.-.----- 60. 9 38. 0 78 25 2.75 .6 5. 6 ?) 3.3 
November___...------.- 43.1 27.4 62 ‘15 2.91 14 3. 8 10 5.0 
December._._.___2___-- 31.5 17.5 47 —2 2. 40 1.8 3. 0 26 9.8 
VOaresis ce eccedd 55. 1 $226" lee ee wollte 33: 409 seen sn| Leesa: 133 |.------<-- 
East Jorpan § 

January___--_-.--_-____- 29. 0 14.7 40 —2 2. 02 Ll. 3. 2 30 12. 4 
February__.------------ 29. 8 12.3 42 —13 1. 24 .6 1.7 28 14.7 
March.__..2--_----..-- 87.9 18.9 57 —2 1. 55 of 2.6 26 10.7 
Aprile/2iueeosteasishcs 53. 4 31.4 72 19 2. 36 1.0 3.6 3 3. 2 
Maye nhscush sone! 66.7 41.3 82 28 3. 10 1.6 5.1 ed ee 
JUNC vsescen secu shacks 76.8 51. 8 88 37 3. 02 1.2 4.4 Or fstaeseses 
July sagen t eaot col ko 81.7 56. 5 92 44 2. 84 1.6 4.1 0: seat esse 
August__.--.---_-_-.._- 79.6. 55. 5 91 41 3. 43 14 5.9 Occ sees: 
September___.-------.- 70. 4 48.9 86 34 4, 03 2.3 6.0 0) | asecceect 
October...-_.-..-_-__-. 59. 5 39. 8 75 27 2. 76 1.0 4,4 ?) 1.9 
November..._--...-__-. 43.8 30.1 61 17 3. 24 1.8 4,6 8 3.3 
December_-_.----...---- 32. 5 20. 3 47 3 2.11 1.2 3.0 25 7.3 
VOarectdsgfcala ys 55, 1 SON ete st us. fA) see See Fp Py il eee ee 120 |_.-------- 


1 For period 1950-64. 
2 Less than 1 day. 


connection with thundershower activity, and the heaviest 
recorded 24-hour amount was 3.59 inches on August 21, 
1959. An hourly intensity of as much as 1.0 inch occurs an 
average of once in 2 years. 

Snowfall averages 79.2 inches per season, but it varies 
considerably from year to year. Seasonal totals in the last 
30 years have ranged from 133 inches in the 1958-59 
season to 35 inches in the 1959-60 season. January has the 
greatest average snowfall, 21.6 inches. The greatest 
amount recorded for a single day was 18.1 inches on 
March 15, 1959, 

Cloudiness is greatest late in fall and early in winter. 
Prevailing westerly winds pick up warmth and moisture 
while passing over Lake MGchigen. Instability results, 
which is augmented by the air being forced to a somewhat 
higher altitude when it reaches Jand. This causes low 
cloudiness and a considerable amount of light drizzle or 
snow flurry activity late in fall and early in winter. This 
weather condition, to some extent, covers all of the lower 
peninsula, but it is most pronounced near Lake Michigan. 


® For period 1935-64. 


Farming 


The total land area of Charlevoix County is about 
264,960 acres. Of this, about 27 percent, or:71,466 acres, is 
in farms (8). The rest consists mainly of State land, 
privately owned woodland, abandoned farmland, and re- 
sort, urban, recreational, and industrial areas. Of the 
acreage in farms in 1964, 18,828 acres was in harvested 
crops, and 10,227 acres was used only for pasture. 

There were 405 farms in the county in 1964. Of these 
farms, 66 were from 1 to 49 acres in size, 76 were from 50 
to 99 acres, 181 were from 100 to 259 acres, 63 were from 
260 to 499 acres, and 18 were from 500 to 999 acres. Only 
one farm was larger than 1,000 acres. ; 

Of the 405 farms in the county, 217 farms were miscel- 
laneous or unclassified farms, 72 were dairy farms, 68 
were poultry and livestock farms other than dairy, and 
the rest. were vegetable field crop, fruit, and general 
farms. 

Corn is the chief row crop grown, and in 1964 there 
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TaBLE 11.—Probabilities of last freezing temperatures in spring and first in fall at Boyne Falls and at East Jordan, 
Charlevoix County, Michigan 


Boyne Fats! 


Dates for given probability and temperature 


Probability 
16° F. or lower | 20° F. orlower | 24° F. or lower | 28° F. or lower | 32° F. or lower 
Spring: 
1 year in 10 later than__-___.__.._--_----------- April 23 May 8 May 25 June 7 June 19 
2 years in 10 later than...-_......----.-------- April 18 May 3 May 20 June 2 June 14 
5 years in 10 later than...-.._...-..------------ April 8 April 23 May 10 May 23 June 4 
Fall: 
1 year in 10 earlier than._._......-------------- November 4 October 18 October 2 September 12 | August 25 
2 years in 10 earlier than___________--__---..-- November 9 October 23 October 7 September 17 | August 30 
5 years in 10 earlier than___.-_-.-.--.----------- November 20 | November 3 October 18 September 28 | September 10 
East JoRDAN? 
Spring: 
1 year in 10 later than__--__-_._.--.--..------. April 15 April 29 May 16 May 30 June 15 
2 years in 10 later than_.._....---.-.-_---_---- April 10 April 24 May 11 May 25 June 10 
5 years in 10 later than.__._____....-------_._- March 31 April 14 May 1 May 15 May 31 
Fall: 
1 year in 10 earlier than.__..___.___.-_.----.-- November 11 | November 3 October 18 October 3 September 12 
2 years in 10 earlier than____._...-.._-.-__-_-- November 22 | November 14 | October 29 October 14 September 23 
5 years in 10 earlier than_____.......-----.--.. November 27 | November 19 | November 3 October 19 September 28 


1 For period 1950-64. 


was 1,467 acres harvested for grain and 1,488 acres cut for 
silage. Small grain also is grown in the county, and in 
1964 there was 393 acres of wheat, 1,980 acres of oats, 123 
acres of barley, and 82 acres of rye. Of the hay crops 
harvested, 10,197 acres was alfalfa and alfalfa mixtures, 
1,322 acres was clover or timothy, and 346 acres was other 
hay crops. There was only 37 acres of potatoes grown for. 
sale and 64 acres of beans. There was 729 acres of fruit 
harvested for sale and 232 acres of vegetables. 

Of fruits harvested, there were 2,648,129 pounds of ap- 
ples, 7,986 pounds of peaches, 28,120 pounds of pears, 
2,450,088 pounds of cherries, 16,670 pounds of plums and 
prunes, and 2,748 pounds of grapes. Of berries harvested 
for sale, 8,898 pounds were strawberries. Of woodland 
products harvested for sale, there were 60 cords of fire- 
wood and fuel wood, 72,000 board feet of saw logs and 
veneer logs, and 400 Christmas trees. 
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Glossary 


Acidity. See Reaction, soil. 

Aggregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates, such as crumbs, blocks, or prisms, 
are called peds. Clods are aggregates produced by tillage or 
logging. 

Alkalinity. See Reaction, soil. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Available water capacity (also termed available moisture capacity). 
The capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field capacity and the amount at wilt- 
ing point. It is commonly expressed as inches of water per 
inch of soil. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent 6r more clay, less than 45 percent sand, and 
less than 40 percent silt. 
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Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mags. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will.form a “wire” when rolled 
between thumb and forefinger. 

Sticky. When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Cover crop. A close-growing crop grown primarily to improve and 
to protect the soil between periods of regular crop production: 
or a crop grown between trees and vines in orchards and 
vineyards. 

Drainage class (natural). Refers to the conditions of frequency and 
duration of periods of saturation or partial saturation that 
existed during the development of the soil, as opposed to 
altered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden deep- 
ening of channels or the blocking of drainage outlets. Seven 
different classes of natural soil drainage are recognized. 

Excessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A and upper B horizons and have mottling 
in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and in Podzolic soils they commonly 
have mottling below 6 to 16 inches in the lower A horizon 
and in the B and C horizons. 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light 
gray, with or without mottling, in the deeper -parts of the 
profile. 

Drumlin (geology). A streamlined hill or ridge of glacial deposits 
with a long axis that is parallel to the direction of flow of a 
former glacier. 

Genesis, soil. The manner in whieh a soil originates. Refers espe- 
cially to the processes initiated by climate and organisms that 
are responsible for the development of the solum, or true 
soil, from the unconsolidated parent material, as conditioned 
by relief and age of the landform. 

Glacial outwash. Sandy and gravelly materials deposited in layers 
on plains or in old glacial drainageways by water from melt- 
ing glaciers. 

Glacial till (geology). Unassorted, nonstratified glacial drift con- 

sisting of clay, silt, sand, and boulders transported and de- 
posited by glacial ice. 

Green manure ( agronomy). A crop grown for the purpose of being 
turned under in an early Stage of maturity or soon after 
maturity for soil improvement. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming proc- 
esses. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residue. 
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A horizon.—The mineral horizon at the surface or just below 
an O horizon. This horizon is the one in which living orga- 
nisms are most active and therefore is marked by the accumu- 
lation of humus. The horizon may have lost one or more of 
soluble salts, clay, and sesquioxides (iron and aluminum 
oxides). 

B horizon.—The mineral horizon below an A horizon, The B 
horizon is in part a layer of change from the overlying A to 
the underlying C horizon. The B horizon also has distinctive 
characteristics caused (1) by accumulation of clay, sesqui- 
oxides, humus, or some combination of these; (2) by pris- 
matic or blocky structure; (8) by redder or stronger colors 
than the A horizons; or (4) by some combination of these. 
Combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horizon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C, 

R layer—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Kame (geology). An irregular, short ridge or hill of stratified glacial 
drift. 

Lacustrine deposit (geology). Material deposited in lake water and 
exposed by lowering of the water level or elevation of the 
land. 

Leaching. The removal of soluble materials from soils or other 
material by percolating water. 

Mineral soil. Soil composed mainly of inorganic (mineral) material 
and low in content of organic material. Its bulk density is 
greater than that of organic soil. 

Miscellaneous land type. A mapping unit for areas of land that have 
little or no natural soil; or that are too nearly inaccessible for 
orderly examination; or that occur where, for other reasons, 
it is not feasible to classify the soil. 

Morphology, soil. The physical makeup of the soil, including the 
texture, structure, porosity, consistence, color, and other physi- 
cal mineralogical, and biological properties of the various 
horizons, and their thickness and arrangement in the soil 
profile. 

Muck. Well-decomposed, organic soil material developed from peat. 
Muck generally has a higher mineral or ash content than peat 
and the original plant parts cannot be identified. See also peat. 

Munsell notation. A system for designating color by degrees of the 
three simple variables—hue, value, and chroma. For example, a 
notation of 10YR 6/4 is a color with a hue of 10YR, a value of 6, 
and a chroma of 4. 

Organic soil. A general term applied to a soil or to a soil horizon 
that consists primarily of organic matter, such as peat soils, 
muck soils, and peaty soil layers. In chemistry, organic refers 
to the compounds of carbon. 

Ortstein. The B horizon in a Spodosol that is cemented by aceumu- 
lated sesquioxides, by organic matter, or by both. 

Peat. Unconsolidated soil material, largely undecomposed organic 
matter that has accumulated where there has been excess 
moisture, : 

Ped. An individual natural soil aggregate, such as a crumb, a prism, 
or a block, in contrast to a clod. 

Permeability. The quality of a soil horizon that enables water or 
air to move through it. Terms used to describe permeability 
are as follows: very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid. 

Phase, soil. A subdivision of a soil, series, or other unit in the soil 
classification system made because of differences in the soil 
that affect its management but do not affect its classification 
in the natural landscape. A soil series, for example, may be 
divided into phases because of differences in slope, stoniness, 
thickness, or some other characteristic that affects its man- 
agement but not its behavior in the natural landscape. 

pH value. A numerical means for designating relatively weak 
acidity and alkalinity in soils. A pH value of 7.0 indicates 
precise neutrality; a higher value, alkalinity; and a lower 
value, acidity. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 
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Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is-precisely 
neutral in reaction because it is neither acid nor alkaline. 
An acid, or “sour,” soil is one that gives an acid reaction; an 
alkaline soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus: 


pH pi 

Extremely acid___ Below4.5 Neutral --...-.-.-. 6.6.to 7.3 

Very strongly acid, 4.5to5.0 Mildly alkaline.____ 7.4 to 78 

Strongly acid_--_.- 5.1to5.56 Moderately alkaline. 7.9 to84 

Medium acid___-- - 5.6to06.0 Strongly alkaline... 85 to9.0 
Slightly acid_-_-- 6.1t06.5 Very strongly alka- 

line ~------------ 9.1 and 
higher 
Relief. The elevations or inequalities of a land surface, considered 


collectively. 

Sand. Individual rock or mineral fragments in soils having di- 
ameters ranging from 0.05 to 2.0 millimeters. Most sand grains 
consist.of quartz, but they may be of any mineral composition. 
The textural class name of any soil that contains 85 percent 
or more sand and not more than 10 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class is 80 percent or more silt and less than 12 percent 
clay. 

Slope. The inclination of the land surface from the horizontal; 
percentage of slope is the vertical distance, divided by hori- 
zontal distance times 100. Thus a slope of 10 percent is a drop 
of 10 feet in 100 feet of horizontal distance. 

Soil separates. Mineral particles, less than 2 millimeters in equiva- 
lent diameter and. ranging between specified size limits. The 
names and sizes of separates recognized in the United States 
are as follows: Very coarse sand (2.0 to 1.0 millimeter) ; 
coarse sand (1.0 to 0.5 millimeter) ; medium sand (0.5 to 0.25 
millimeter): fine sand (0.25 to 0.10 millimeter); very fine 
sand (0.10 to 0.05 millimeter) ; silé (0.05 to 0.002 millimeter) ; 
and clay (less than 0.002 millimeter). The separates recognized 
by the International Society of Soil Science are as follows: I 
(2.0 to 0.2 millimeter) ; II (0.2 to 0.02 millimeter) ; III (0,02 
to 0.002 millimeter) ; IV (less than 0.002 millimeter). 

Solodized soil. A soil that has been subjected to the processes re- 
sponsible for the development of a Soloth and having at least 
some of the characteristics of a Soloth. 

Solom. The upper part of a soil profile, above the parent material, 
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in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material. The living roots and other 
plant and animal life characteristic of ‘the soil are largely 
confined to the solum. é : 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or clusters that are separated from adjoining 
aggregates and have properties unlike those of an equal mass 
of unaggregated primary soil particles. The prificipal forms 
of soil structure are—platy (laminated), prismatic (vertical 
axis of aggregates longer than horizontal), columnar (prisms 
with rounded tops), blocky (angular or subangular), and 
granular, Structureless soils are (1) single grain (each grain 
by itself, as in dune sand) or (2) massive (the particles adher- 
ing together without any regular cleavage, as in many clay- 
pans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. Technically the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The 
plowed layer. 

Taxadjunct. Soils handled as taxadjuncts are considered adjuncts 
but not parts of the series furnishing a name for their identi- 
fication. They are so much like the soils of the defined series 
in morphology, composition, and behavior that little would be 
gained by adding a new series. 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. The basic textural classes, in order of 
increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further divided 
by specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noncapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Valley train. The material deposited by the stream in the valley 
below a glacier. 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places an 
upper, or perched, water table may be separated from a lower 
one by a dry zone. 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquires 
For information not pertaining to civil rights, please refer to the listing of the USDA 
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL ASSOCIATIONS * 


=S Kalkaska-Leelanau association: Well-drained, mainly sloping to very steep sandy 
soils on moraines 
Cz) Emmet-Leelanau association: Well-drained, nearly level to very steep loamy and 
® sandy soils on moraines 
+ WH Emmet-Onaway association: Well-drained, nearly level to very steep loamy soils 
gr o on drumlins and moraines 
z, [4 | Nester-Emmet association: Well drained or moderately well drained, nearly level 
< to very steep loamy soils on till plains and moraines 
T. 33 N. 1o) 
z Es] Emmet-Barker association: Well drained or moderately well drained, gently sloping 
fa) to steep loamy soils on moraines 
; |a 
t 2, 5 YW Kalkaska-Mancelona association: Well drained or moderately well drained, nearly 
\ yy level to gently sloping sandy soils on lake plains and valley trains 
— Gs | ANTRIM . Alpena-Kiva-East Lake association: Well-drained, nearly level to gently sloping 
: ? R. 8 W. loamy and sandy soils that are gravelly in places; on beach ridges, lake terraces, 
and lake plains 
ISON —45°10" OH Deer Park-Dune land-Eastport association: Well-drained, nearly level to very steep 
T. 32 N. sandy soils on beach ridges and dunes 


Detour-Kiva association: Somewhat poorly drained and well-drained, nearly level 
to gently sloping loamy and sandy soils that are cobbly or gravelly; on lake plains 


Roscommon-Charlevoix-Mackinac association: Poorly drained and somewhat poorly 
drained, nearly level to gently sloping sandy and loamy soils on lake plains 


| ANTRIM (2) COUNTY 
Ww. R 


aie asia cael | aw. Carbondale-Lupton-Tawas association: Very poorly drained, nearly level to gently 


sloping organic soils in depressional areas on till plains, outwash plains, and lake 
plains 


* Texture in the descriptive name refers to the surface layer of the major soils in each 


This map is for general planning. It shows SRSSEIOA 
only the major soils and does not contain Compiled 1971 
sufficient detail for operational planning. 
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For a full description of a mapping unit, read both the description of the unit and that of the soil series to which the mapping unit belongs. 
introduction to the ‘section it is in for general information about its management. 
The Michigan Agricultural Experiment Station will continue to name the Au Gres, loamy substratum, as Arenac, and the Rubicon, loamy substratum, as Melita. 


basis. 
Acreage and extent, table 1, p. 8. 
Predicted average acre yields, table 2, p. 57. 
Capability unit 

Map 
symbol Mapping unit Page| Symbol 
AgB Alpena gravelly sandy loam, O to 6 percent slopes--- 9 | VIs-2 (Ga) 
AgD Alpena gravelly sandy loam, 6 to 18 percent slopes-- 9 | VIs-2 (Ga) 
AgF Alpena gravelly sandy loam, 18;to 35 percent slopes- 9 | VIs-2 (Ga) 
Ak Alpena, Kiva and East Lake soils~-------~----------- 9 | VIs-2 (Ga, 4a, 5a) 
An Angelica-Ensley loams -~----------+--+---------------- 10 | IIw-4 (2.5¢, 3c) 
ArA Au Gres sand, 0 to 4 percent slopes----------------- 11 | Ivw-2 (5b) 
AvA Au Gres sand, loamy substratum, 0 to 4 percent 

gtopeses sce locs aul eon seeks sec ents eke 11 | Ivw-2 (5/20) 
BaB Barker loam, 2 to 6 percent slopes------------------ Ll IIe-1 (1.5a) 
BaC Barker loam, 6 to 12 percent slopes----------------- 11 | IIIe-4 (1.5a) 
BaK Barker loam, 12 to 25 percent slopes---------------- 12 IVe-1 (1.5a) 
BeB Barker loam, shallow variant, 2 to 6 percent slopes- 12 | IVe-1 (1.5a/Ra) 
BdA Belding-Breckenridge.sandy loams, O to 4 percent 

slopés'-=--2-- 42-6 --405-255- 25-2 see pte el-- se 13 | IIw-8 (3/2b, 3/2c) 
Be Bergland-Sims silty clay loams---------------------- 13 | ITIw-1 (le, 1.5c) 
BIB Blue Lake loamy sand, O to 6 percent slopes--------- 14 | TIIs-4+ (4a) 
BlC Blue Lake loamy sand, 6 to 12 percent slopes-------- 14 | IIIe-9 (4a) 
BID Blue Lake loamy sand, 12 to 18 percent slopes------- 14 | IVe-9 (4a) 
BIF Blue Lake loamy sand, 18 to 50 percent slopes------- 14 | VIe-2 (4a) 
BKB Blue Lake-Kalkaska association, undulating---------- 1h | rits-h (4a, 5a) 
BKC Blue Lake-Kalkaska association, rolling------------- 14 | Tve-9 (4a, 5a) 
By Brevort loamy sand----------------------~------------ 15 TIIw-9 (4/2¢) 
BwB Brimley soils, 0 to 6 percent slopes---------------- 16 | ‘IIw-4 (2.5b) 
By Bruce soils----------------------------------------- 17 | TIw-k (2.5¢) 
Ca Carbondale muck-------------------------- 2-2 -- === 1T VIwe-1l (Mc) 
Ce Cathro muck----------------------------------------- 18 | VIwe-1 (M/3c) 
CKB Charlevoix-Kawkawlin association, undulating-------- 18 | TIw-h (3b, 1.5b) 
CmB Charlevoix-Mackinac loams, 0 to 6’percent slopes---- 18 | IIw-4 (3b, 2.5b) 
CnB Charlevoix-Mackihac cobbly loams, O to 6 percent 

slopes --- --------- ~~ - - eee en enn nee ene ene 18 | Vw-1 (3b, 2.5b) 
CrA  Croswell sand, 0 to 4 percent slopes---------------- 19 | IVs-4 (5a) 
DDB Deer Park-Dune land association, undulating--------- 19 VIIs-1 (5.3a) 
DDC Deer Park-Dune land association, rolling------------ 20 VIIs-1 (5.3a) 
DDE Deer Park-Dune land association, hilly-------------- 20 | VIIs-1 (5.3a) 
DeB Detour cobbly loam, 0 to 6 percent slopes----------- 20 | Vw-1 (Gbe) 
EaB East Lake loamy sand, O to 6 percent slopes--------- ‘21 | ‘IVs-4 (5a) 
EeaC East Lake loamy sand, 6 to 12 percent slopes-------- 21 | VIs-1 (5a) 
EdB Eastport sand, 0 to 6 percent slopes-----~----------- 21 | VIIs-1l (5.3a) 
Edc Eastport sand, 6 to 12 percent slopes-~-------------- 21 ] VIEs-1 (5.3a) 
Ee Edmore sandy loam----------------------------------- 22 | IlIw-G (4e) 
Ek Edwards muck---------------------------------------- 22 | VIwe-1 (M/ne) 
EmA Emmet sandy loam, O to 2 percent slopes------------- 23 ITe-3 (3a) 
EmB Emmet sandy loam, 2 to 6 percent slopes------------- 23 IIe-3 (3a) 
EmC Emmet sandy loam, 6 to 12 percent slopes------------ 23 | IlIe-6 (3a) 
EmD Emmet sandy loam, 12 to 18 percent slopes----------- 23 TVe-4 (3a) 
EmE Emmet sandy loam, 18 to 25 percent slopes----------- eh | VIe-2 (3a) 
ELB Emmet-Leelanau association, undulating-------------- 24 | Ile-3 (3a, 4a) 
ELC Emmet-Leelanau association, rolling----------------~- 2h | Ive-} (3a, 4a) 
ELE Emmet-Leelanau association, hilly------------------- 2h | VIe-2 (3a, 4a) 
EnB Emmet-Leelanau complex, 2 to 6 percent slopes------- 2h | Ile-3 (3a, 4a) 
EnC Emmet-Leelanau complex, 6 to 12 percent slopes ~----- 2h | TITe-6 (3a, Ha) 


GUIDE TO MAPPING UNITS 
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Use of soils for wildlife, table 4, p. 64. 
Engineering uses of soils, tables 5, 6, 7, and 8, pp. 72 through 113. 


Map 

symbol Mapping unit 
EnD Emmet -Leelanau complex, 12 to 18 percent slopes------ 
Enk Emmet -Leelanau complex, 18 to 25 percent slopes------ 
EnF Emmet -Leelanau complex, 25 to 50 percent slopes------ 
EoA Emmet-Onaway sandy loams, 0 to 2 percent slopes------ 
EoB Emmet ~-Onaway sandy loams, 2 to 6 percent slopes------ 
Bo Emmet -Onaway sandy loams, 6 to 12 percent slopes----- 
EoD Emmet -Onaway sandy loams, 12 to 18 percent slopes---- 
Eok Emmet -Onaway sandy loams, 18 to 25 percent slopes---- 
EoF Emmet -Onaway sandy loams, 25 to 50 percent slopes---- 
Ep Epoufette sandy loam----~----~------------------------ 
G1B Gladwin loamy sand, 0 to 6 percent slopes------------ 
Gr Greenwood peat -~-+--------------- ---- -- -- =~ + = eee 
Hs Hessel cobbly loam-------------~--------------------- 
I1B Iosco loamy sand, 0 to 6 percent slopes-------------- 
Joc Johnswood cobbly loam, 2 to 12 percent slopes------+-- 
KaB Kalkaska sand, 0 to 6 percent slopes ----------------- 
KaC Kalkaska sand, 6 to 12 percent slopes ---------------- 
KaD Kalkaska sand, 12 to 18 percent slopes--------------- 
KaE Kalkaska sand, 18 to 25 percent slopes--------------- 
KaF Kalkaska sand, 25 to 50 percent slopes--------------- 
KLB Kalkaska-Leelanau association, undulating------------ 
KLC Kalkeska-Leelanau association, rolling-~~------------- 
KLE Kalkaska-Leelaneu association, hilly----------------- 
KnC Kawkawlin loam, 0 to 6 percent slopes---------------- 
Kr Kerston muck-----~----------------------------------- 
Lb Lake beaches ----------------------+-----~--~----------- 
LdB Leelanau loamy sand, 2 to 6 percent slopes ----------- 
Ldc Leelanau loamy sand, 6 to 12 percent slopes---------- 
LdD Leelanau loamy sand, 12 to 18 percent slopes~-------- 
Ld& Leelanau loamy sand, 18 to 25 percent slopes------~--- 
LaF Leelanau loamy sand, 25 to 50 percent slopes~--------- 
LEB Leelanau-Emmet association, undulating--------------- 
LEC Leelanau-Emmet association, rolling------------------ 
LEE lLeelanau-Emmet association, hilly-------------------- 
LrB  Leelanau-Rubicon loamy sands, 0 to 6| ;percent slopes -- 
Lr Leelanau-Rubicon loamy sands, 6 to 12 percent 

pigpl peseectenekcanwectee cee a deo eee ee 
LrD lLeelanau-Rubicon loamy sands, 12 to 18 percent 

SLOPCS one nen nn en nn ee en nn nn nn rr rn ce cee cccee 
Lr& lLeelanau-Rubicon loamy sands, 18 to 25 percent 

S Lopes ------ -- 23 oe oe on on = en os ee ee 
LrF Leelanau-Rubicon loamy sands, 25 to 50 percent 

slopes ---~--------------------------+-- ---~-----+---- 
Ls Linwood muck----------------------------------------- 
Lt Lupton muck--------+-------- --- 2-0 o-oo ee ene ene eee 
LU LuptonCathro association--------------- Seeciececcoss 
Ma Made land----------------------- ---- ---- -- -------- == 
McB Mancelona loamy sand, 0 to 6 percent slopes---------- 
McC Mancelona loamy sand, 6 to 12 percent slopes--------- 
McD Mancelona loamy sand, 12 to 18 percent- slopes -------- 
McE Mancelona loamy sand, 18 to 25 percent slopes-------- 


Capability unit 


Symbol 


Ive-h (3a, ha) 
Vie-2 (3a, 4a) 
VIlIe-2 (3a, 4a) 
ITe -3 (3a, 2.5a) 
IIe~3 (3a, 2.5a) 
IIIe-6 (3a, 2.5a) 
TVe-4 (3a, 2.5a) 
Vie-2 (3a, 2.5a) 
VIle-2 (3a, 2:5a) 
IIIw-6 (4e) 
IIIw-5 (4b) 
VIIIwe-1 (Me-a) 
Vw-1 (Gbc) 

TiIw-9 (4/2b) 
IVe-4 (3a) 

IVs-4 (5a) 

VIs-1 (5a) 

VIIs-1 (5a) 
VIIs-1 (5a) 
VIIs-1 (5a) 

Tvs-4 (5a, 4a) 
Vis -1 (5a, ha) 
VIIs-1 (5a, 4a) 
TIw-4 (1.5b) 
VIwe-2 (L-Mc) 
VIIIs +1 

TIIs-4 (4a) 
Tite-9 (4a) 
Ive-9 (4a) 

ViIe-2 (4a) 
Vile-2 (4a,) 
TlIs-4 (4a, 3a) 
Ive-9 (4a, 3a) 
Vie-2 (4a, 3a) 
TIIs- (la, 5.3a) 


IIIe-9 (ha, 53a) 
Ive-9 (4a, 5.3a) 
Vie-2 (4a, 5.3a) 
VIle-2 (4a, 5.3a) 
VIwe-1 eee 
VIwe-1 (Mc) 
VIwe-1 (Me, M/3c) 


VIe-2 (4a) 


In referring to a capability unit or woodland suitability group, read the 
The symbol in parentheses in the capability unit is the management group in which the mapping unit has been placed on a statewide 
Other information is given in tables as follows: 


Woodland 


Symbol Page 


eancanooe! aN Hee al Aas > re > PP PD 


Q 


suitability 
group 


60 
60 
60 
60 


Map 

symbol Mapping unit 

McF Mancelona loamy sand, 25 to 50 percent slopes 

MEB Mancelona-East Lake association, undulating--------- 
MEC Mancelona-Hast Lake association, rolling------------ 
MEE Mancelona-East Lake association, hilly-------------- 
Mk Markey muck----------------------------------------- 
MnB Menominee loamy sand, O to 6 percent slopes-~-~----- 
MnC Menominee loamy sand, 6 to 12 percent slopes-------- 
Mu Munuscong fine sandy loam--------------------------- 
NsB Nester loam, 2 to 6 percent slopes------------------ 
NsC Nester loam, 6 to 12 percent slopes---------------- = 
NsD Nester loam, 12 to 18 percent slopes---------------- 
NsE Nester loam, 18 to 35 percent slopes---------------- 
NEB Nester-Emmet association, undulating---------------- 
NEC Nester-Emmet association, rolling------------------- 
NEE WNester-Emmet association, hilly--------------------- 
OtB Otisco loamy sand, 0 to 6 percent slopes----------~--- 
Re Roscommon sand-------------------------------~------- 


Capability unit 


GUIDE TO MAPPING UNITS--Continued 


Woodland 
suitability 
group 


Symbol 


VIIe-2 (4a) 
TIIs-4 (4a, 5a) 
IVe-9 (4a, 5a) 
VIe-2 (4a, 5a) 
Viwe-1 (M/4e) 
IIIs-4 (4/2a) 
TIIe-9 (4/2a) 
ITIw-9 (3/1c) 
ITe-1 (1.5a) 
TITe-4 (1.5a) 
TVe-1 (1.5a) 
VIe-1 (1.5a) 
TIe-1 (1.5a, 3a) 
IVe-1 (1.5a, 3a) 
VIe-1 (1.5a, 3a) 
TIIw-5 (4b) 
VIwe-2 (5e) 


Page 


Symbol Page 


BZBQqwnwrnswnnwwswDaqagqaaaa 
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Map 

symbol Mapping unit 
RdB Rubicon sand, 0 to 6 percent slopes ---------~--------- 
RdC Rubicon sand, 6 to 12 percent slopes----------------- 
RdE Rubicon sand, 18 to 35 percent slopes---------------- 
RoB Rubicon sand, loamy substratum, O to 6 percent 

8S LOPCS - nn nn en rn ern wn re nn rn me rn nn nn nner eee en 
RrB Rudyard silt loam, 0 to 6 percent slopes------------- 
Ru Ruse soils----------------------~---------------+-++- 
SaB Saugatuck sand, O to 6 percent slopes---------------- 
St Stony land-----------~-----=-------------------------- 
SuB Summerville stony sandy loam, 0 to 6 percent slopes-- 
Ta Tawas mUCcK<------ 2 2-5-3 2a oo on en ne en ne enn ee ene 
TC Tawas Carbondale association------------------+------- 
UbB Ubly sandy loam, 2 to 6 percent slopes--------------- 
UbC  Ubly sandy loam, 6 to 12 percent slopes-------------- 
WaC Wallace sand, O to 12 percent slopes----------------- 
Wr Warners loam----~-------------- ---- ---- + -- o-oo ene 
Wt Wet alluvial land-----------------.-.--~-~------------- 


Capability unit 


Symbol 


VIIs-1 (5.3a) 
VIIs-1 (5.3a) 
VIIs-1 (5.3a) 


Ivs-4 (5/2a) 
IIIw-1 (1b) 
ViIlIwe-2 (Rbe) 
IVw-2 (5b-h) 
VIIs-1 (Ra) 
VIIs-1 (Ra) 
VIwe-1 (M/4c) 


VIwe-1 (M/he, Mc) 


IIe-3 (3/2a) 
TIte-6 (3/2a) 
VIIs-1 (5a-h) 
VIwe-2 (M/mc) 
Viwe-2 (L-2c) 
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Map 

symbol Mapping unit 

McF Mancelona loamy sand, 25 to 50 percent slopes 

MEB Mancelona-East Lake association, undulating--------- 
MEC Mancelona-Hast Lake association, rolling------------ 
MEE Mancelona-East Lake association, hilly-------------- 
Mk Markey muck----------------------------------------- 
MnB Menominee loamy sand, O to 6 percent slopes-~-~----- 
MnC Menominee loamy sand, 6 to 12 percent slopes-------- 
Mu Munuscong fine sandy loam--------------------------- 
NsB Nester loam, 2 to 6 percent slopes------------------ 
NsC Nester loam, 6 to 12 percent slopes---------------- = 
NsD Nester loam, 12 to 18 percent slopes---------------- 
NsE Nester loam, 18 to 35 percent slopes---------------- 
NEB Nester-Emmet association, undulating---------------- 
NEC Nester-Emmet association, rolling------------------- 
NEE WNester-Emmet association, hilly--------------------- 
OtB Otisco loamy sand, 0 to 6 percent slopes----------~--- 
Re Roscommon sand-------------------------------~------- 


Capability unit 
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Woodland 
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Symbol 


VIIe-2 (4a) 
TIIs-4 (4a, 5a) 
IVe-9 (4a, 5a) 
VIe-2 (4a, 5a) 
Viwe-1 (M/4e) 
IIIs-4 (4/2a) 
TIIe-9 (4/2a) 
ITIw-9 (3/1c) 
ITe-1 (1.5a) 
TITe-4 (1.5a) 
TVe-1 (1.5a) 
VIe-1 (1.5a) 
TIe-1 (1.5a, 3a) 
IVe-1 (1.5a, 3a) 
VIe-1 (1.5a, 3a) 
TIIw-5 (4b) 
VIwe-2 (5e) 


Page 


Symbol Page 
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Map 

symbol Mapping unit 
RdB Rubicon sand, 0 to 6 percent slopes ---------~--------- 
RdC Rubicon sand, 6 to 12 percent slopes----------------- 
RdE Rubicon sand, 18 to 35 percent slopes---------------- 
RoB Rubicon sand, loamy substratum, O to 6 percent 

8S LOPCS - nn nn en rn ern wn re nn rn me rn nn nn nner eee en 
RrB Rudyard silt loam, 0 to 6 percent slopes------------- 
Ru Ruse soils----------------------~---------------+-++- 
SaB Saugatuck sand, O to 6 percent slopes---------------- 
St Stony land-----------~-----=-------------------------- 
SuB Summerville stony sandy loam, 0 to 6 percent slopes-- 
Ta Tawas mUCcK<------ 2 2-5-3 2a oo on en ne en ne enn ee ene 
TC Tawas Carbondale association------------------+------- 
UbB Ubly sandy loam, 2 to 6 percent slopes--------------- 
UbC  Ubly sandy loam, 6 to 12 percent slopes-------------- 
WaC Wallace sand, O to 12 percent slopes----------------- 
Wr Warners loam----~-------------- ---- ---- + -- o-oo ene 
Wt Wet alluvial land-----------------.-.--~-~------------- 


Capability unit 


Symbol 


VIIs-1 (5.3a) 
VIIs-1 (5.3a) 
VIIs-1 (5.3a) 


Ivs-4 (5/2a) 
IIIw-1 (1b) 
ViIlIwe-2 (Rbe) 
IVw-2 (5b-h) 
VIIs-1 (Ra) 
VIIs-1 (Ra) 
VIwe-1 (M/4c) 


VIwe-1 (M/he, Mc) 


IIe-3 (3/2a) 
TIte-6 (3/2a) 
VIIs-1 (5a-h) 
VIwe-2 (M/mc) 
Viwe-2 (L-2c) 


Symbol Page 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SYMBOL 


MEDIUM INTENSITY 
NAME 


Alpena gravelly sandy loam, 0 to 6 percent slopes 
Alpena gravelly sandy loam, 6 to 18 percent slopes 
Alpena gravelly sandy loam, 18 to 35 percent slopes 
Alpena, Kiva, and East Lake soils 

Angelica-Ensley loams 

Au Gres sand, 0 to 4 percent slopes 

Au Gres sand, loamy substratum, 0 to 4 percent slopes 


Barker loam, 2 to 6 percent slopes 

Barker loam, 6 to 12 percent slopes 

Barker loam, 12 to 25 percent slopes 

Barker loam, shallow variant, 2 to 6 percent slopes 
Belding-Breckenridge sandy loams, 0 to 4 percent slopes 
Bergland-Sims silty clay loams 

Blue Lake loamy sand, 0 to 6 percent slopes 

Blue Lake loamy sand, 6 to 12 percent slopes 

Blue Lake loamy sand, 12 to 18 percent slopes 
Blue Lake loamy sand, 18 to 50 percent slopes 
Brevort loamy sand 

Brimley soils, 0 to 6 percent slopes 

Bruce soils 


Carbondale muck 

Cathro muck 

Charlevoix-Mackinac loams, 0 to 6 percent slopes 
Charlevoix-Mackinac cobbly loams, 0 to 6 percent slopes 
Croswell sand, 0 to 4 percent slopes 


Detour cobbly loam, 0 to 6 percent slopes 


East Lake loamy sand, 0 to 6 percent slopes 

East Lake loamy sand, 6 to 12 percent slopes 
Eastport sand, 0 to 6 percent slopes 

Eastport sand, 6 to 12 percent slopes 

Edmore sandy loam 

Edwards muck 

Emmet sandy loam, 0 to 2 percent slopes 

Emmet sandy loam, 2 to 6 percent slopes 

Emmet sandy loam, 6 to 12 percent slopes 

Emmet sandy loam, 12 to 18 percent slopes 

Emmet sandy loam, 18 to 25 percent slopes 
Emmet-Leelanau complex, 2 to 6 percent slopes 
Emmet-Leelanau complex, 6 to 12 percent slopes 
Emmet-Leelanau complex, 12 to 18 percent slopes 
Emmet-Leelanau complex, 18 to 25 percent slopes 
Emmet-Leelanau complex, 25 to 50 percent slopes 
Emmet-Onaway sandy loams, 0 to 2 percent slopes 
Emmet-Onaway sandy loams, 2 to 6 percent slopes 
Emmet-Onaway sandy loams, 6 to 12 percent slopes 
Emmet-Onaway sandy loams, 12 to 18 percent slopes 
Emmet-Onaway sandy loams, 18 to 25 percent slopes 
Emmet-Onaway sandy loams, 25 to 50 percent slopes 
Epoufette sandy loam 


CHARLEVOIX COUNTY, MICHIGAN 


SOIL LEGEND 


The first letter, always a capital, is the initial one of the soil name. The second letter is 
a capital if the mapping unit is one of the low intensity survey; it is a small letter if the 
mapping unit is one of the medium intensity survey. The third capital letter, A, B, C, D, 
E, or F, shows the slope. Most symbols without a slope letter are those of nearly level 
soils or land types, but some are for land types that have a considerable range of slope. 


MEDIUM INTENSITY 
SYMBOL NAME SYMBOL 


GIB Gladwin loamy sand, 0 to 6 percent slopes RoB 
Gr Greenwood peat RrB 
Ru 
Hessel cobbly loam 
SoB 
losco loamy sand, 0 to 6 percent slopes St 
SuB 
Johnswood cobbly loam, 2 to 12 percent slopes 
Ta 
Kalkaska sand, 0 to 6 percent slopes 
Kalkaska sand, 6 to 12 percent slopes 
Kalkaska sand, 12 to 18 percent slopes 
Kalkaska sand, 18 to 25 percent slopes 
Kalkaska sand, 25 to 50 percent slopes 
Kawkawlin loam, 0 to 6 percent slopes 
Kerston muck 


Lake beaches 

Leelanau loamy sand, 2 to 6 percent slopes 

Leelanau loamy sand, 6 to 12 percent slopes 

Leelanau loamy sand, 12 to 18 percent slopes 
Leelanau loamy sand, 18 to 25 percent slopes 
Leelanau loamy sand, 25 to 50 percent slopes 
Leelanau-Rubicon loamy sands, 0 to 6 percent slopes 
Leelanau-Rubicon loamy sands, 6 to 12 percent slopes 
Leelanau-Rubicon loamy sands, 12 to 18 percent slopes 
Leelanau-Rubicon loamy sands, 18 to 25 percent slopes 
Leelanau-Rubicon loamy sands, 25 to 50 percent slopes 
Linwood muck 

Lupton muck 


Made land 

Mancelona loamy sand, 0 to 6 percent slopes 
Mancelona loamy sand, 6 to 12 percent slopes 
Mancelona loamy sand, 12 to 18 percent slopes 
Mancelona loamy sand, 18 to 25 percent slopes 
Mancelona loamy sand, 25 to 50 percent slopes 
Markey muck 

Menominee loamy sand, 0 to 6 percent slopes 
Menominee loamy sand, 6 to 12 percent slopes 
Munuscong fine sandy loam 


Nester loam, 2 to 6 percent slopes 
Nester loam, 6 to 12 percent slopes 
Nester loam, 12 to 18 percent slopes 
Nester loam, 18 to 35 percent slopes 


Otisco loamy sand, 0 to 6 percent slopes 


Roscommon sand 

Rubicon sand, 0 to 6 percent slopes 
Rubicon sand, 6 to 12 percent slopes 
Rubicon sand, 18 to 35 percent slopes 


MICHIGAN AGRICULTURAL EXPERIMENT STATION 


MEDIUM INTENSITY 
NAME 


Rubicon sand, loamy substratum, 0 to 6 percent slopes 
Rudyard silt loam, 0 to 6 percent slopes 
Ruse soils 


Saugatuck sand, 0 to 6 percent slopes 
Stony land 
Summerville stony sandy loam, 0 to 6 percent slopes 


Tawas muck 


Ubly sandy loam, 2 to 6 percent slopes 
Ubly sandy loam, 6 to 12 percent slopes 


Wallace sand, 0 to 12 percent slopes 
Warners loam 
Wet alluvial land 


LOW INTENSITY 


Blue Lake-Kalkaska association, undulating 
Blue Lake-Kalkaska association, rolling 


Charlevoix-Kawkawlin association, undulating 


Deer Park-Dune land association, undulating 
Deer Park-Dune land association, rolling 
Deer Park-Dune land association, hilly 


Emmet-Leelanau association, undulating 
Emmet-Leelanau association, rolling 
Emmet-Leelanau association, hilly 


Kalkasko-Leelanau association, undulating 
Kalkaska-Leelanau association, rolling 
Kalkasko-Leelanau association, hilly 


Leelanau-Emmet association, undulating 
Leelanau-Emmet association, rolling 
Leelanau-Emmet association, hilly 
Lupton-Cathro association 


Mancelona-East Lake association, undulating 
Mancelona-East Lake association, rolling 
Mancelona-East Lake association, hilly 


Nester-Emmet association, undulating 
Nester-Emmet association, rolling 


Nester-Emmet association, hilly 


Tawas-Carbondale association 
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CHARLEVOIX COUNTY, MICHIGAN NO. 9 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Michigan Agricultural Experiment Station. 


Photobase from 1965 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system, central zone. 


Land division corners are approximately positioned on this map. 
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Land division corners are approximately positioned on this map. 
Photobase from 1965 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system. central zone. 


This map is one of a set compiled in 1971 as part of a soil survey by tne United States Department of Agriculture, Soil Conservation Service, and the Michigan Agricultural Experiment Station. 
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Land division corners are approximately positioned on this map. 
Photobase from 1965 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system, central zone. 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and tne Michigan Agricultural Experiment Station. 
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Photobase from 1965 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system, central zone. 
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CHARLEVOIX COUNTY, MICHIGAN NO. 15 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service. and the Michigan Agricultural Experiment Station. 


Photobase from 1965 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system, central zone. 


Land division corners are approximately positioned on this map. 
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CHARLEVOIX COUNTY, MICHIGAN NO. 16 


Scale 1:15840 
Land division corners are approximately positioned on this map. 
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Photobase trom 1965 aerial photography, Positions of 5,000-foot g 
This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Michigan Agricultural Experiment Station 
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CHARLEVOIX COUNTY, MICRIIGAN NO. 17 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Michigan Agricultural Experiment Station. 


Photobase from 1965 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system, central zone. 


Land division corners are approximately positioned on this map. 
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Photobase from 1965 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system. central zone 


Land division corners are approximately positioned on this map. 
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Photobase from 1965 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system, central zone. 


Land division corners are approximately positioned on this map, 


_1 370 000 FEET 


Ts 33 N. 


(Joins sheet 36) 


Lt 


CHARLEVOIX COUNTY, MICHIGAN — 


SHEET NUMBER 37 


(Joins sheet 27) 


650 000 FEET 


(Joins sheet 38) 


1 Mile 


M 


—_»2z ©) 


7] 
e 
we 
° 
6 
Co 
wo 
3 
wo 
- 
oe 
~ 
2 
© 
cs) 
” 
So 
3 
c=) 


2000 


3000 


4000 


5000 


4334 000 OZE IT 


670 000 FEET 


R.7W..1R. 6W. 


SHEET NUMBER 38 


CHARLEVOIX COUNTY, MICHIGAN 


(Joins sheet 28) 


3924 000S 


8€ ON NVOIHDIW ‘ALNNOD XIOASTYVHO 
“UONEIS JU@WIIAdXZ jeINIINIUBY UPBIYNp au) puke “a2!AaS UVONeAJaSUOD JOS ‘a4N]|;NI4BY jO JUaWJedaq Sa}e}S Pa}!Ul) a4) Aq A@rsNs [OS e 40 ied Se TZ6T Ul payidwod jas e 40 auo S! dew siy) 
*@UOZ }81}UGD ‘WAISAS 2}eUIPJ00D UeBIYdIW ay} UO paseq puke a}eWIxOsdde ase S491} PIsB }00}-000'G 40 SUOINISOg “AydesBojoYd jeae GOGT Woy aseqo}oudg 
‘dew siy} UO pauolpisod Ajajyewixosdde ase siaus09 UOISIAIP puey 


‘N €€ 1 (6€ 49048 sul) 


655 000 FEET 


(Joins sheet 47) 


ovest t a1e9S 


000 I 0002 OOOE 0007 000S 


ow T 


) % % % T 


OV8SI:T a189S 
124 000S () 
0 
(op 4@eys suior) 


on: aiff o/ 


(Joins sheet 48) 


(Joins sheet 29) 
685 000 FEET 


NUMBER 39 


SHEET 


z 
< 
= 
= 
= 
= 


COUNTY, 


CHARLEVOIX 


1334 000 0ZE I (gE says sUIOf) 


‘dew siy} UO pauoljisod Ajajyewixoudde ase Su@UJOD UOISIAIP puey 
*@UOZ [@4}UGD “Wa}Sks B}eUIPIOOD URBIYyD!~W ay} UO paseq pue WxOudde ae $491} pl4B }00j}-QO0'S 40 SUOIISOYG “AydesBO}OYd je1uee GOGT Wor aseqo}oyg 
“UOHEIS JUBWIIIOKZ jeINIINIUBy UEBIYpW AY) pue “ad1IAsaG UO!}EAIBSUOD |10S ‘81N}/NIUBy jO JUaWIJedaGg Sa}e}S Pa}iUs) ay} Aq ABAINS [10S e 4O Ped Se T/GT U! Pajidwod jas e 50 auo Si dew siyy 


6€ “ON NVOMDIW ‘ALNNOD XIOAZTYVHD 


OP ‘ON NVOFHOIW ‘XLNNOD XIOASTYVHD 
“UONEIS JUBWIIADX® yeIN)NIUBY UBBIYIW AU} PUe “92INAS VONeAJA@SUOD j!0S ‘asn}jNd14BY 4O }UEW}Jedaq Sa}e)S pa}!Uf ay) Aq Aaruns 10S @ 40 Wed Se T/GT U! Pajyidwod jas @ 40 auO si dew siqy 
“@UOZ }B1]UBD “WAISAS a}eUIPsOOD URBIYyd!W ay} UO paseq pue ajeWIxosdde ase $421} PUB }00j-O00'S 40 SUdIISOg “AydesBojoyd jeuee GOGT Woy aseqo}oud 
"dew siy} uo pauolzisod Ajayewixosdde ase si9UsOO UOISIAIP puke) 


1334 000 O¢E I : : ‘N €€ “L (Lv 420Ys sulof) 


705 000 FEET 


SHEET NUMBER 40 


MICHIGAN 


CHARLEVOIX COUNTY, 


~ (Joins sheet 49) 


(Joins sheet 30) 


(6€ 400ys suror - ; . 1334 000 096 T 


orest a}eoS 


3284 000S 000 I 0002 OooO€ 000 ¥ 000S 


ailw T 0 % % % if 


710 000 FEET 


CHARLEVOIX COUNTY, MICHIGAN — SHEET NUMBER 41 ses 
Ser a | ET <==] — > “5 _ _ ___(Joins shoot 31) 
~ meee ae" wreENsgiso Signe we 


By tase 


(Joins sheet 42) 


0 
0 
Scale 1:15840 


= 
a 
z 
z 
q 
© 
a 
~ 
= 
= 
fe 
Zz 
= 
5 
o 
bas 
fe) 
> 
WwW 
ee 
& 
< 
r 
o 


< 
S 
s 
a 
=e 
® 
i 
: 
w 
i 
5 
3 
= 
te 
< 
c 
= 
= 
2 
= 
r 
= 
1 
e 
° 
o 
$ 
3 
& 
o 
c 
= 
s 
= 
s 
2 
€ 
S 
oO 
9 
a 
s 
2 
i 
2 
° 
e 
7 
£ 
2 
a 
” 
2 
2 
o 
€ 
2 
© 
c-} 
3 
° 
4 
3 
a 
° 
x) 
c 
s 
a 
” 
s 
a 
i 
o 
oy 
3 
a 
E 
S$ 
& 
2 
3 
° 
. 
© 
€ 
3 
2 
a 
° 
E 
= 
= 
= 


Land division corners are approximately positioned on this map. 


Photobase from 1965 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system, central zone. 
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Land division corners are approximately positioned on this map. 


Photobase from 1965 aerial photography, Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system, central zone. 
This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Michigan Agricultural Experiment Station 
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This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Michigan Agricultural Experiment Station 


Photobase from 1965 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system, central zone. 


Land division corners are approximately positioned on this map. 
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CHARLEVOIX COUNTY, MICHIGAN NO. 57 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agric 


ulture, Soil Conservation Service, and tne Michigan Agricultural Experiment Station. 


Photobase from 1965 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system, central zone. 


Land division corners are approximately positioned on this map. 
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Land division corners are approximately positioned on this map. 


Photobase from 1965 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system. central zone 


This map 's one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service. and tne Michigan Agricultural Experiment Station 
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This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service. and the Michigan Agricultural Experiment Station 


Photobase from 1965 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Michigan coordinate system, central zone. 


Land division corners are approximately positioned on this map. 
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Photobase trom 1965 aerial photography. Positions of 5,000-foot grid ticks are approx 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agr 
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